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The Chronology of the Pala Kings. 

By K. C. Ma.itmdar, M.A.. Ph.D. 

The chronology of the Pala kings has, for a long time, 
formed a subject of keen discussion, ft will serve no useful 
purpose to recount the earlier views on the subject, as they 
were necessarily based upon insufficient materials and errone- 
ous data. The first systematic attempt to reconstruct the 
main outline of the Pala chronology on a reliable basis was 
made by the late Dr. V A. Smith in 1909. 1 * 3 * * in the follow- 
ing year M.M. Haraprasad &astrl made a useful contribution 
about the initial date of Dharmapala in his Introduction tc 
Ramaearita.* The subject was next seriously taken up b\ 
Mr. Ramaprasad Chanda and Mr. R. D Banerji, Mr. Chanda’s 
Bengali work * Gauda-raja-mala ' appeared in *1912-3, although 
the views expressed therein about the Pala Chronology were 
somewhat modified four years later. 8 Mr. Bauerji’s ‘Palas oi 
Bengal’* was published in 1915. t>utf his views were re-stated 
with substantial modifications, in Jus Bengali .work * Banglar 
Itihasa ’ published in the Bengali year 1321 (1914-15 A.D.) 
The only contribution that has since been made to our know- 
ledge of the Pala chronology is a paper by Mr. Banerji 6 li 
which, among other things, a short account is given of an 
inscription of the 24 th year of Rajyapala. 

In discussing the views of Dr. Smith it must be reme*m 

I Jnd. Ant., 1009, p. 233 

* Memoirs of the Asiatic Society of Bengal , Vol. TIL 

3 Manas r ^{ a Bengali Monthly ), Vol. VIT, part I, pp. 577 ff., 057 ft. 

* Memoirs of the AsiatiS Society of Bengal , Vol. V. 

* Und. Ant., 19i&,«p. 109. 
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bored that some of the most important inscriptions wefe 

unknown to him. Thus the Uddandapura inscription of Naraya- 
napala 1 shows that the kin^ ruled for at least 54 years, and# 
this alone i$ liable to upset the chronological scheme put forward 
by him. But, even apart from this, his views are liable to 
serious objections. According to his scheme the first three 
kings ruled from 7455 to 892 A.D., i.e. for a period of more 
than 150 years and this can hardly be accepted, even as a 
working hypothesis, unless very strong evidence is forthcomingr 
in support of it. Dr. V. A. Smith rejected the c Pimtnic state- 
ment that two generations of Nanda kings ruled for 10ft years 
and assigned fifty years as a more reasonable period. His 
views ‘about the duration of \ the reigns of the first three kings 
of th*e Pa la dynasty are not, therefore, consistent with his own 
principle. In the circumstances it is difficult to accept the 
contention of Dr. Smith, made as late as 1914, that the mairi 
outline of the Pala chronology has been firmly laid by him 

Mr. Chap da's views about the dates of the first eight 
kings are no "longer tenable. According to him, Vigrahapala 1 
ascended the throne in 900 A.D. and Vigrahapala II, a tew 
years before 965 A D. But this is quite incompatible with 
the known reign-periods of the intervening kings, i.e. 54 
years of N&ravanapala, 24 years of Kaj vapala and a longer 4 
period of Gopala II. This shows that his proposed dates for 
Dharmapala and Devapaia require to be considerably pushed 
back. « 

As regards Mr. Banerji’ s theory, it is impossible to recon- 
cile its different parts with one another. Thus he holds that 
« the Pala king defeated by Rastrakuta Krisna II was Ra jyapala, 
and as he hasliimself assumed in his Banglar.Itihasa (pp. 189, 
199, 203) that Vigrahapala I ascended the throne in 865 A.D. 
and tbfat his son Narayanapala ruled for about 55 years, 
Ha jyapala could not possibly have ascended the throne before 
920 A.D. But not only the reign of Krisna JI but that of his 
two successors was over by that date, as Oovinda IV. the 
great-grandson of Krisna II, and the fourth in succession from 
him, was ruling in 918 A/D. Again, Mr. Banerji looks upon 
Gopala IT, son of Rajyapala, as a. contemporary of Indra 111. 
the grandson *of Krisna K (ibid,, p. 204), and this is. of 
“course, for reasons just stated, equally impossible. Further, 
according . to Mr. Banerji, Madanapala, the seventeenth 
king, was a contemporary of the Gaharwal king Candradeva 
(ibid,, p. 284) and must therefore have ascended the throne 
before 1097 A.D., the year in which the latter died. Now 
this is hopelessly irreconcilable with his view that the 
Eleventh king Vigrahapala III, who ruled for at least 13 


J Ibid . # 

2 Evidence in support of this assumption* is cited^ later, p. 4. 
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y»ars, ascended the throne in 1045 A.D. and that th6 four- 
teenth king Ramapala ruled for 45 years ; for even if we ignore 
the reign-periods of the 12th, 13th. 15th and 10th kings, the 
accession of Madanapala cannot be placed earlier than 1103 
A.D. Again, according to Mr. Banerji, Vijayasena conquered 
Varendra*after ^he 8th regnal year of Madanapala {ibid., p. 
284). As M^. Banerji places the death wf Ballalasena, who 
ruled for at least 11 years, at 1118 or 1119 A.D., Vijayasena 
piust have ceased to reign before 1108 A.D. The date of 
Madanapala#’* rfc cession w^ould thus fall somq years before 
1100 AP.D., but, as we have just seen, this is irreconcilable 
with his other statements. Lastly, the dates proposed by 
Mr. Bauer jP for Dharniapala and Devapala are no longer 
tenable ; for he has assigned 55 years to Narayanapala arid at 
least 8, 15 and 20 years respectively to Vigrahapala I, (lopala 
11 and Vigiahapala 11. If we add to it the 24 years of Rajya- 
pala tjie sum total would be 123 years, which is considerably 
more than the interval ’between the dates proposed by him res- 
pectively for the death of Devapala and the ‘accession of 
Mahlpala 1, i.e., 8G5 A.D. and 973 A.D. 

If is thus quite clear that none of the existing theories 
about the Pa la chronology is in accordance with all the known 
fads, and this necessitates a fresh study of the subject with a 
view to frame a more satisfactory hypothesis in regard to Pa la 
chronology 

The Sanaa th inscription of Mahlpala 1, dated in the year 
1020 A.D., 1 supplies us with a fixed point in the Pa la chrono- 
logy. A consideration of the known reign-periods of the 
successors of Mahlpala 1, as given in the following list, -seems to 
show that the king did not live long after that date, and that 

for all practical purposes that date may he looked upon as 

his last. 

Nayapala . . .15 years 

Vigrahapala ill . . 13 years 

Mahlpala li . . a (Unknown!) 

Surapala II . . b ,, 

Ramapala . . # 42 years 

Kumarapala , . 4 ,, 2 

Glopala 111 . * • .. c (unknown) 

Madanapala . . 19 years 

1 Ind. Ant ., Vol XIV, p. 140; 1906, p. 445. 

2 It is quite clear from the wordings of the Karnauli grant of 

Vaidyadeva that Kumarapala was the reigning king when that document 
was drawn up. The year the date of the document, might therefore refer 
to the* reign of KumSrapala or that of Vaidyadeva in Kamarupa. In # 
the first case Kumarapala must have reigned for at least 4 years, in the 
^cond case, more than four; for Vaidyadeva was appointed ruler of 
Kamarfipa by KumarapSla sometime after the latter had ascended the 
throne. • • 
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Now, as Madanapala’s inscriptions are found in Varendrti. 
and Vijayasena is said to have conquered the province, Madana- 
pala must have preceded the latter. The date of Vijayasena 
can be ascertained, within narrow limits, by that" of Nanya- 
deva whcm he is said to have defeated. As Svlvain Levi has 
shown,, Nanyadeva became king in 1097 A.D., qnd thd fact that 
Sadasiva Deva of Nepal is styled KajadhirajaoParamesvara 
in a Sanskrit manuscript dated in 1120 A.D. proves that this 
supremacy was over by that date. It is thus almost certain* 
that Vijayasena must have defeated him in the* first quarter tof 
the 12th century A.D. and Madanapala too must ha\ 4 e been 
defeated not long afterwards. 

Now, the sum total of the known reign -periods of the 
successors o{ Mahlpala I is 93 years. To this must be added 
the unknown factors a,b,c, and d representing respectively the 
reign-periods of Mahlpalal II, &urapala II, and Gopala IIT. 
and the excess of the actual reign-periods of the rest over 
those known at present. The end of Madanapala’s reign will 
thus fall about 1119 1 + (a + b 4 c + d) A.D., if wo count from 
the known date 1026 A.D , assuming it. to be the last (fate 
of Mahlpala I. As this takes us to the second quarter Of the 
twelfth century A.D., it may be held that Mahlpala I, died 
about 1026 * A.D. and the same conclusion must be upheld 
even if it is proved than Madanapala continued to rule for 
some time after the conquest of Varendra by Vijaysonn. for, 
as it is, the unknown factors a,b,c ; d, become almost impos- 
sibly short . 

Now, the known reign-periods of the Pala kings up to 
, Mahlpala I are show n in the following table : 


I. 

Gopala 

. . 

II. 

Dharmapala 

32 years 

III. 

Devapala 

.. 33',. 

. IV. 

Vigrahapala 

..3 „ 

V. 

Narayanapala 

.. 54 „ 

VI. 

Rajyapala 

. . 24 ,. 

VII. 

Gopala II 


VIII. 

Vigrahapala 1,1 < . . 


IX. 

Mahlpala I ... 

•• -18 


The sum total of the reign-periods given above is 194 years. 
Again, Gopala II must be credited with a long reign, for "he is 
s&id, in the Bangarh grant of Mahlpala, to have ruled Ciralaram, 
which must in any case denote a period longer than that of his 
predecessor. As the latter, Rajyapala, is known to have reigned 
for' at least 24 years, we must assign a period of at least 30 

y __ _ ? _ 

1 This should be increased by at least 13 years, for as the footnote 2 , 
p. 5 shows, Vigrahapala III whose reign-period has been assumed to be 
13 years, probably ruled for at least 26 years: * 
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years to Go pa la 11. Subtracting 194 + 30 from 1026, which 
we have shown to have been poetically the last date of 
•Mahipala H. we are in a position to affirm that Dharmapala 
must have ascended the throne x years before 802 A.D., x 
denoting ^he reign -period of No. VIII, together with the number 
of years that the^emaining kings must have ruled after ‘their last 
known dates* This unknown factor can 'hardly be taken as 
Jess than a period of 20 years ; indeed it would have to be 
Considerably increased but for the fact that there are reasons 
tcf beligve tftat Dharmapala mot Govinda III in a*bout 808 A.D. 1 

This early date of Dharmapala is corroborated by a verse 
in the SanJajia copper-plate of Amaghavarsa 2 which informs us 
that the Rastrakuta king Dhruva defeated a kmg of Qauda 
between the Ganges and the Jamuna. This Gauda king can 
hardly be any other than Dharmapala. for his predecessor 
Gopala does not seem to have extended his conquests so far, 
and the political condition of the Gauda kingdom, Just before 
the Pala period, is hardly compatible with the v^ew that any 
of # its kings could extend his sphere of influence as far as 
Allahabad in the west. The argument that such an early 
date of Dharmapala ill suits the supposition that lie married 
the daughter of Paravala, who is known to have ruled in 761 
A.D., is of no great weight, for the identity of this Paravala 
with the father-in-law of Dharmapala must depend upon the 
date of the latter, and, besides, the published facsimile raises 
great doubts about the correctness of the reading of the date in 
the Patharl Pillar inscription. 

As a result of the foregoing discussion the following 
chronological table of the Pala kings may be offered with some 1 
degree of certainty. 

, T - , . , Approximate year 

^ame of kings. Known mgn-pertod. Ft of acceS8io ^ 

I. Gopala .... 770 A.D. 

II. Dharmapala 32 years • 780 ,, 

III. Devapala 33 ,, 815 ,, 

• # 

1 An unpublished copper-plate in the possession of Prarf. D. R. 
Bhandarkar, who was kind enough to allpw me to mak^use of it, refers 
to the fact that while Govinda 0.1 proceeded towards the Himalayas in 
course of his conquest, Dharmapala waited upon him. The same in- 
scription also tells us that Govinda til defeated the Gurjara-Pratihai^i 
king Nagab^ata. It is reasonable to hold that both these events took 
place in one and the same expedition against the north. A comparison 
of the Wani and Radhanpur grants of Govinda II l shows that the expedi- 
tion against the Gurjaras probably topk place in the interval betwaeiv 
the two, for the later grant is practically a repetition of the earlier 
one with the one important addition, viz. the- reference to the Gurjarrf 
expedition,. As both the grants are dated in the Saka year 730, the date 
of the northern expedition of Govinda III may be placed at about 808 
A.D, 

2 This is the unpublished copper-plate referred to in the last note. 
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Name of kings. 

Known reign period. 

IV. Vigrahapala 1 or 


* Surapala 1 

3 years 

850 A.D. 

V. Narayanapala 

54 

860 .. 

VI.* Rajyapala 

24 „ • 

olr> 

VII. Gopala T\ 

(longer than 24 years) 

r 040 .. 

VIII. Vigrahapala II 

. . . . 

070 

IX. Mahlpala I 

48 years # 

078 „ 

X. Navapala 

15 ‘ ., 

1026 .. ° 

XI. Vigrahapala TII 13 (or 26 0‘ 

1042 .. 

XII. Mahlpala 11 

.... 

.1070 „ 

XIII. Surapala II 


1075 „ 

XIV. Ramapala 

42 years 

1077 , 

XV. Kumarapala 


1120 

XVI. Gopala III 


1125 „ 

XVII: * Madanapala 

19 years 

1130 

XV11I. ? Govindapala * 

.... 

1150 „ | 


1 A manuscript of the Pahcarakm was copied in the twenty sixth 

year of Vigrahapala. It is thus quite dear that one of the three king* 
healing that name must have ruled for at least 26 years. I have assigned 
this period to Vigrahapala III, for, otherwise the accession of Dharmapala 
will have to be pushed still further back, a hypothesis which is by no 
means favoured bv the fact., noted above, that he probably met Govinda 
1 II in 808 A.D. ' ^ 

2 Nothing is definitely known about the successors of Madanapala. 
A stone inscription found at -Gay a and the colophons of several manu- 
scripts refer to a king Govindapala. The inscription is dated in the 
Vikrama Samvat 1232 and (i &'ri Govinda- pala-deva-gata-rajyc caturdda&a- 
samvatsare.” Two of the colophons are dated “ tfrimad-Govindapala- 
devasya atita-samvatsa 18” and “ S'rimad-Govindapdla-devdndm vina«ta~ 
rajye asta-tnmsat-samvatsare. ” f have attempted to prove in the accom- 
panying paper on the Sena chronology that such expressions really 
mean that the years were counted from the cessation of the reign. If \u* 
accept this view we must hold, on the authority of the inscription of 
Govindapaladeva, that his reign was over 14 years before 1232 Vikrama 
Samvat. Tn other "words, the king ceased to reign in 1162 or 1163 A.D. 
As I have placed the accession of Madanapala in the year 1130 A.D., and 
the king is known to have reigned at least for 19 years, the end of his 
reign is brought quite close to Ihe accession of Govindapala ; for it seems 
quite likely that Govindapala succeeded Madanapala not long after 1160 
A.D., but was defeated, and hi?* kingdom destroyed, bv the Sena kings in 
1162-3 A.D. 



! *2 ♦ The Chronology of the Sena Kings. 
By R. C. Majumdar, M.A., Ph.I). 


The chronology of the Sena kings has formed the subject 
of a keen and .protracted discussion for a long time past. The 
Sarliej* viefrs on this very important question possess at present 
but an academic interest and have been summarised by 
Mr. N. B^su in J.A.S.B. Vol. LXV, part I, pp. 16 ff. The 
determination of the true epoch of the Laksmanasena era by 
Dr. JKjelhprn 1 has placed the question on an altogether new 
basis, and the theories that are at present held on the subject 
nuiv be broadly divided into two classes. 

1 . That the initial date of the era, 11 18- lb A .D, is the date 
of the accession of Laksmanasena, the grandson of Vijayasena. 
tj^c founder of .the greatness of the dynasty. 

# 2. That Laksmanasena ascended the throne long after the 
initial date of the era which commemorates cither his birth or 
the accession of one of Ids predecessors. 

The date of Laksmanasena is thus the crucial, point, and 
before we proceed further we must examine the validity of the 
oontilntioii that the epocli of the Laksmanasena era must be the 
date of his accession. 

Mr. R. D. Banerji. the staunchest and the most consistent 
supporter of this theory, states his case in the following 
words 4 : “None of the Indian eras, now known, seem to hav* 
•been started by one king and adopted and renamed by any one 
of his successors.* ' The evident implication, of course, is that 
the era which is associated with the name of Laksmanasena 
must have been started by him. 

It is no use discussing the general principle laid down b\ 
Mr. Banerji, for the truth of the matter seems to be that the 
era was not started by any king at all. Kesavasena and Visva 
rupasena were the last kings .of this dynasty, bat theii 
inscriptions are dated in their regnal years and no reference it 
made to any era. As a matter of fact not a single instance o: 
the official use of this era has been discovered as yet and it seems 
to have been almost unknown in the home provinces of 
Senas. These considerations are decidedly against the assiunp 
tion that the era was ever formally started by any king o 
the Sena dynasty. It cannot thus be maintained, iron 
general considerations alone, that the initial date of the era i 
the date of Laksmanasena\s accession. 

» Ind. Ant . , 1890, p* 1 ff. * J.A.S.B,, Vol, IX, p. 277. 
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* There £tre, however, two inscriptions of a king Asqka*- 
calladeva of Gava which have been relied upon to prove that 
Laksmanasena ceased to rulg before the year 51 .of ’the era. It 
is, of course, evident that if this conclusion is true, a very 
strong case is made in favour of the view that the epoch* of the 
era is synchronous with the initial date of Laksman&s&ia. 

A ’brief summary of these inscriptions tc%ether with all 
the relevant points lias been given by Mr Banerji'in his paper 
on Laksmanasena (op. cit.). The important points about them ^ 
are the dates which run as follows 1 : — * e t 

(i) Srhnal-Lakhvanasenasy = dtita-rTijye mm 51. r 

(ii) Srimal-Laksmatiasena-deva-paddndm -alita-rajye -sain 7 4 . 

VaiSakha vadi 12 Gurau . r 

Dr. Kielhorn at first held, on the basis of the word jtlita 
prefixed to the word rdjye , that although the years were still 
counted from the commencement of the reign of Laksmanasena, 
that reign ftself was a thing of the past. 1 This theory was 
ultimately abandoned by Dr Kielhorn, 3 but lias been re-stated 
by Mr. Banerfi 4 and upheld by other scholars. 6 » 

Before we discuss the true significance of the expression 
atita-rajye we shall point out the hopelessly irreconcilable 
results that ensue if the above view is accepted. Mr. Bauer ji 
says : — “We know from the Bodh-Gaya inscription of the 51st 
year of the Laksmanasena era, that Bodhd «aya and its adja- 
cent parts were in the possession of the Sena kings. Tnis is 
indicated by the use of the era of Laksmanasena which could 
not have been used by a king of n distant country like 
Asokacalla of Sapadalaksa. if Gava did not happen to be in- 
cluded in the territory of the Senas. The Gaya inscription of 
V.S. 1232, on the other hand, shows that once the country 
belonged to Govindapala, but it had ceased to do so in the 
14th year of his reign. So one can immediately infer that 
Gaya. and its adjacent parts were wrested from Govindapala 
by one of the Sena kings The Bodh-Gava inscrip- 

tion of La-Ham 74 proves that Gaya and the country around 
it continued in the possession of the Sena kings of Bengal.” 6 

It. must be remembered, in* the first place, that the express- 
ion denoting dates in the two Bodh-Gaya inscriptions is 
exactly similar tt> a series of 9 expressions denoting dates with 


• 1 Ep. Ind. XU, p. 27 ff. Mr. Banerji’s text has ‘ rojya-saiti ’ in both 

t he records and the date as 72 in the last. ( Op. cit. , p. 272 ). Evidently 
hese are due to oversight. 

* Op. cit , p, 2, note S „ 

3 Synchronistic List for N orthern India , Ep. Ind. Vol. VIII. 

* * Op. cit. 

6 Mr. S. Kumar in Ind. Ant., 1913, p. 185; Dr. Hoernle in a private 
letter to Mr. Banerji ( Bahglar Itihasa, p. 804 ). 

* Op. cit , p. 280. • • 
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reference to Govindapala. This will be quite evident if we* 
arrange belo\v the dated portions of his inscriptions, and the 
colophons of manuscripts referring'to his reign. 1 

(i) . Srimad-iiovindapaladevnnam gata-rajye Catuwldaka-mm - 

vatsare. 

( ii ) Sri mad%(Jov i nda pd la-de vasy = a lit a sain vat IS. • 

(iii) SrinRid-Crovindapdla-devdndin vimtsia-rdjye Asta-triin- 
Aat-samvatasre 

* - No reasonable doubts can be entertained that all these 
phrase* are but different expressions for denoting thz same 
thing. Now the phrase used in No. i, is almost identical with 
that of the frwo Bodh-Gaya inscriptions referred to above, and, 
in any case? it is not permissible to attach different interpreta- 
t ions. to them. But this is exactly what Mr. Banerji has done. 
He infers from the words atita rdjye samvat in the Bodh-Gaya 
inscriptions that Laksmanasena had ceased to reigq, although 
Gaya was still under the Sena kings; but in spite of the expres- 
sions gata-rajye and atita samvat used with reference to the 
14th and the 18tli years of Govindapala, he holds that the 
latter, reigned till the 38th year, although there was a cessa- 
tion of his rule in those parts of the country in which the 
expresion gata-rajye or atita samvat was used with reference to 
him! But let us examine the point a little more closely. As 
the aljpve extract will show, Mr. Banerji holds : — 

(i) That Govindapala ruled over Gava sometime between 
1102 and 1175 A.D. 

(ii) That the Bodji-Gaya inscriptions show that in the 
51st year of the Laksmanasena era, Bodh-Gava and its 
adjacent parts were in the possession of the Sena kings and * 
that these territories continued in the possession of the Sena 
kings till the 74th year of that era. 

As the years 51 and 74 of the Laksmanasena era would 
give us respectively the years 1160 and 1183 A.D., it seems to 
be somewhat difficult to reconcile the above two points. 

Then there is another important question. If, as Mr. 
Banerji holds, Laksmanasena died before the year 53 of his 
era, his sons must have been on'thb throne between this date 
and the final conquest of "the territory roun4 Gaya by the 
Musulmans. How’ is it, then, that not only in the two Bodh^ 
Gaya inscriptions of the years 51 and 74 A.D, but also in a 
newly discovered inscription * of the 83rd year of that era 
found in the neighbourhood, the name of Laksmanasena alone 
is invoked and not that of any of his successors ? Again, what 
force is there in stating that Laksmanasena had ceased *to 
reign, ( assuming the interpretation of Mr. Banerji to be 

1 Quoted in Mr. Banerji’ s article, op. cit , pp. 278-9. 

* J.B.O.R.S . , 1918, p. 273. 
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■•correct ) . about forty years after that was an accomplished 

fact 1 On tlio analogy of other inscriptions dated, say in the 
Gupta or Kushan era, we r should expect the name of the 
reigning ki f ng with the year of the era. We find for example 
the expressions “ Huviskasya sam 38,” 1 and “ Srl-Kumara- 

guptasya saiii vatsare 96. ” 1 In both thes^ cases*the name 

of the reigning king is mentioned along with th* years of the 
era founded by his predecessor, and this seems to have been 
the standard practice in ancient India. * 

These considerations raise grave doubts about <the correct- 
ness of the deduction that the epoch of the Laks m an as&na era 
is * the year of the accession of that monarch. There are, 
however, positive evidences which seem to demonstrate the 
impossibility of this view. 

The Deopara inscription of -Vijayasena b proves that he 
was master of Varendra Now the Manhali grant of Madana- 
pala 4 shows that he occupied Varendra till at least the eighth 
year of his reign, for he made some land-grants in the Pundra- 
vardhana bhukti in that year. It would thus follow that 
Vijayasena must have ceased to leign after the eighth yeaf of 
Madanapala, a conclusion which has been accepted bv Mr. 
Banerji in his latest writing on the subject. 6 We can arrive at 
the upper limit of the date of Madanapala by counting the 
reign -periods of his predecessors as far as Mahlpala I, one of 
whose known dates is 102(j A.D. This will be quite intelligible 
from the following table : — 

Mahlpala I 
Navapala 
Vigrahapala III 
Mahlpala II 
Silrapala II 
Ramapala 

• Kumarapala 
Gopala 111 
Madanapala 

It will be evident from the above table that Madanapala 
ascended the throne in llt)0 + (a + b + c + d) A.D., these letters 
representing respectively the unknown reign periods of Mahi- 
pala IT, Surapala II, and Gopala III, and the excess of the 
actual reign -periods of the rest over those known at present. 
Ae initial date of Madanapala’ s reign must therefore fall some 
years, probably a good many years, after 1100 A.D. 

As we have seen above, Vijayasena must have ceased to 
reign after the eighth year of Madanapala. His successor 

1 Liider’s List, No. 41. 2 * Fleet’s Oupta Inscriptions, No. toj 

» Ep. Ini. Vol. I, p. 305. * J.A.S.B, 1900, p. 66. 

5 Batiglar Itih&sa, p. 284 • • 


1020 A.D 
15 years 
13 ' „ 

a - * 

b 

42 years 
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Mlallala&ena could not therefore have come to the throne till 

some years after 1108 A.D. As the Naihati grant J of Balia- 
lasena is dated in the 11th year Si his reign, he must have ruled 
for at least 11 years, and his son and successor I*aksmanasena 
could not therefore begin to reign till some years after 1119 
A.D. It is thus obviously impossible that the epoch of the 
Laksmana&ena era, viz. 1118-1119 A.l>. is the year of the 
accession of that monarch. 

So far ^ we have definitely established two important 
•points, vfe. : — 

1. Neither the epoch of the Laksmanasena era nor the « 
wordings •used in connection with it necessarily place the 
accession»of that monarch in 1118-19 A.D. 

. 2. There are positive evidences which show that Laksma- 
nasena did not come to the throne till some years, possibly 
a good many years, after 1118-19 A.D. 

Having settled these preliminary points we* are now in a 
position to take into consideration such other*t;vidences as are 
expected to throw light on the problem. 

. 1. There are still extant two learned works composed by 
Ballalasena, viz. Danasagara and Aclbhutasagara. Some manu- 
scripts of these two works contain verses denoting the time of 
their composition. 2 Thus we have in some manuscripts of 
Adljhutasagara : — 

( a) Bhu ja - vas u - dasa - 1 OS Bin ita -6a k( A ri mad - Balldlas en a - rd - 

jy-dda 

(b) Sake KJm -nava-kh-endv ~ abde drebhe Abdh ni a sugar am i 

( hidden dra-Kun jar -alarm- stain b h a -vdhur = mahipai ih\\.* 

* • 

Again we have in some manuscripts of Danasagara : — 

(c ) N ikhila-cakra-tilaka-6rimad-BaUdlasenena-purjie j 

Sa&i-nava-da&a-rnitc Sakavarse Danasagara racitah} li 

The first of these extracts places the accession of king* 
Ballalasena in or shortly before 1159 A.D. 6 , while the second and 
the third refer the composition of two of his works respect. - 


) Ep. Ind., Vol. XIV, p. m. 

* Of. the description of those -works given by Mi f . Banerji, op.cit . , pp. 

274 ff. - 

* Thin passage is not noticed by Mr. Banerji, although it was pointed 
out as early as 1906 by Mr. M. Ghakravarty. (J.A.S.B. 1900, p. 17, nolle i). 

+ Bhandarkar’s Report on the search for Sanskrit Manuscripts during 
1887-88 and 1890-91, p. LXXXV. 

• J J.A S.B . 1896, Part I, p. 23. Qaudarajamdta , p. 01 footnote^ 

Mr Manomohan Ghakravarty op. cit. and following him Mr. 
Ramaprasad Chanda {Oauda-rdja-mdld, p. 62) have taken the word a dau 
to*mean the ‘first year/ and thus plaoed the accession of Ballalasena in 
the year 1169 A.D. on the strength of this verse. Tt appears to me, how- 
ever, that the word might as well mean the 4 first part ’ and thus the acces- 
sion of Ballalasena would* be placed in or sometime before that date. 
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ively to 1168 and 1169 A.D. These three verges are therefor# 
perfectly consistent in themselves . 1 

Mr. R. D. Banerji, howdver, ignores their value mainly on 
the two following grounds : — , 

(i) That the extracts (b) and (c) are not to be found in all 
the available manuscripts of these two works, »and tliafc they 
are therefore to be iocfked upon as interpolations. ♦ 

(ii) Even supposing that they are genuine, evidence based 
on very modern copies of manuscripts can hardly b>e put forward 
against the testimony of contemporary epigraphical rbcordy. 

As regards the first point, it is no doubt true that in the 
absence of these verses from some of the manuscripts, conclu- 
sions based upon them cannot be regarded as final unless corrob- 
orated by other evidence, but it is certainly going too far to 
say that they are to be looked upon as interpolations merely on 
that account. 2 * 

As regafds the second point, the principle advanced is quite 
all right, but its application in the particular instance does not 
seem to be correct; for. as we have seen above, there is nothing 
in the contemporary epigraphic records that is really in 
conflict with the verses quoted above. 

II. The statement of the Moslem historian Minhaj that 
Rai Lakhmaniya was defeated by Muhammad, son of 
Bakhtiyar, within a few years of 1200 A.D. (the dates proposed 
by Raverty, Cunningham and Bloehmann being respectively 
1194, LI 95, and 1198-9 A.D.) corroborates and is corroborated 
by the testimony of the verses quoted above ; for the identity 
of Lakhmaniya and Laksmanasena is evident and has been 
recognised long ago, and with a date for Ballalasena in about 
1160-1170 A.D., the reign of Laksmanasena naturally falls 
towards the end of the twelfth century A.D 

1 The doubts raised on this point by Mr. Nagendranath Vasu seem to 
he due to a misunderstanding. We learn from some verses in Adbhuta- 
sagara which follow the extract (6), that Ballalasena died V>efore he could 
complete the book, and that it was finished by his son Laksmanasena. Mr. 

Vasu argues that if Ballalasena died in 1090 ^aka without being able to 
complete Adbhutsagara , how is it possible that he himself composed 
Danasdgara . in 1091 Saka as testified to by the extract (c) above. The fact, 
however, is that the passage in Adbhutasatfara does by no means indicate 
that Ballalasena di£d in 1090 Saka. It simply tells us that the book was 
begun in that year and was left incomplete when its author died. It may 
he readily supposed that the royal author commenced his work in 1090 
$ak& and was ‘engaged over it for a few years when he died. In the 
meantime another work, Danasagara, which was probably begun earlier, 
was brought to completion in the year 1091 Saka. The statements made 
in A tfbhutasagara and Danasdgara are not therefore inconsistent with 
each other. 

* 2 Mr. Banerji unduly minimises the significance of the fact that three 
isolated passages in two different works corroborate one an another. The 
arguments advanced by Mr. Chanda ( Gauda-raja-mald^ p. 62 ) to prove 

the genuineness of these passages are very reasonable and have not, so 
far as I know, been met by Mr. Banerji. * 4 
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0 111. The date of Asokacalla is also in full accord with 

the above view if we correctly interpret the data we possess 
about bin}. Now one of his inscriptions is dated in the year 
1813 of the Nirvana era. The late Dl*. Fleet has. shown that 
although different views were current about the date of the 
Nirvana in Ceylon, all these were superseded, towards the 
end of the«twelfth century A.D. or a little' earlier, by the 
assumption that the event was to be placed at 544-543 B.C. 1 
Mr. Taw Sein Ko says that this era was known to the Burmese 
ft>ng # befote the 1 2th century A.D. 2 About the particular 
inscription of Asokacalladeva and its date in the Nirvana 
era, Fleet Remarked : — Treating this date as a date in the 
reckoning 9 of B.C. 544, and taking Karttika as the Jhirni- 
manta month, ending with the full moon, which is what we 
should expect, 1 find that the given details are correct for 
Wednesday, 1 October, A.D. 1270.” 

With this date of Asokacalla in view, the meaning of the 
dated portions of his other two inscriptions, a becomes self- 
evident. These are : (i) Lakhvanasenasv = atlta-rajye sam51. 
(ii) . Laksmanasena-deva-padanam = atita-rajye sam 74 Vai- 
sakha vadi 12 Gurau. 

Now 7 if there are reasons to believe that Asokacalla flour- 
ished about 1270 A.D., naturally the dates in the above two 
inscriptions would be taken as counted from the cessation of 
the feign of Laksmanasena. that event itself being placed to- 
wards the end of the twelfth century A.D. Taking Blochman’s 
date for this event, the second inscription, which alone admits 
of verification, regularly corresponds to 1271 A.D., May 7, 
Thursday. (With dates proposed* by Cunningham and Raverty 
it would correspond respectively to 1267 A.D.. April 21 
Thursday, and 1268 A.I)., May 10 Thursday*). 

No reasonable objections can be urged against this view . 
On the analogy of such expressions as V ijaya-rajye mm 4 
wdiich means k 4 years ha ving elapsed ( ur 4th year being 
current), counted from the commencement of Vijavarajya,’ 
attla-rajye sam 51 may easily be taken to mean that 50 or 51 
years had elapsed since the alttardjya or the cessation of 
reign. The sense is mad® quite clear by the corresponding 
expressions “ gata-rajye” “ vinas]a-rajye i etc.,* which occur in 
the place of atlla samvat in some of .the inscriptions of Govinda- 
paladeva. There can be no reasonable doubt that th#se^ 
expressions easily lend themselves to the interpretation that 
the reckoning was made from the end of a king’s reign or the 
destruction of a kingdom. . • 

• i J.R.A.S., 1909, p. 323 ff. Also cf. J.R.A.S. 1910, pp. 474 ff, 857 ft ; 
J.R.A.8. 1911, p. 216 ff. 2 J.R.A.S, 1911, p. 212. 

3 Aceorthng to the calculations of Swamikannu Pillai with which 
Prof. D. R.Bhandarkar was kind enough to supply me. 

• • • 
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The possibility of such a reckoning is indisputably proved’ 
by the inscriptions of Govindapaladeva, notably the two 
following instances : — * 

( i ) (ronndapala-devdndm vinaxia -rajye A sta-fn'mm t -xm'n - 

vatmre. 

( i i ) (lorn n dapala-rieva ndm s tam 39. * 

o t 

ft veil according to the interpretation of Mr. Banerji, the 
kingdom of Govindapala was destroyed in the .‘18th year. 
The second instance therefore shows that reckoning was still 
made with reference to his reign. Mr. Banerji has hiSnself 
noticed this point and his remarks are worth quoting. The 
reference.” says he, <f in a record to the reign of a king who 
had ceased to reign over those parts is curious/ Probably 
Buddhists did not want to refer to the reign of a king who. 
though king <le facto , was not a Buddhist in faith When 
the king had finally ceased to reign, and all Indian kingdom* 
had been indiscriminately destroyed in Bihar and Bengal, the 
scribe had only to indicate the date of the dethroned prince 
with abridged titles and adjectives denoting that his reigfi 
was already a thing of the past.” 1 

And this is indeed the key to tjie true explanation. It 
is probable that when the Pala kingdom was finally destroyed 
by the Senas, the Buddhists, unwilling to refer to the reign of 
a non-BuddhH king, continued 1o count their dates *.vith 
reference to the destruction of the last Pala king, viz. 
Oovindapaladeva. Again, when the Indian kingdoms had been 
indiscriminately destroyed in Bengal and Bihar by the Islamic 
piv.adcrs, the scribe, unwilling to refer to the prewar dkamdna - 
rijaya-mjya of the Moslem conquerors, counted the dates with 
reference to the destruction of the last independent native 
kingdom.' 

Reference may be made in this connection to the fact that 
even less* than two hundred years ago, there wore current in 
Bengal, eras, known as Balali San or Parganati San/ 2 The 
colophon of a manuscript, gives the date as 1170 Bangla San. 
570 Balali San and 1092 Sak<\ The epoch of this era would 
thus fall in 1199 A, I). All the documents, which are dated in 
the Parganati San along with a known era. show that its initial 
year corresponds to 1202-3 A.D.. there being only one exception 
according to which the initial year would correspond to 
d2b‘l-4 A. D. 

I do not, of course, go so far as to assert positively* that 


* 1 Op. c it., p. 280. 

2 For a detailed account of this era of. Mr. J. Roy’s ‘ phakar 
Itihasa* Vol, II, p. 393 ff. and Mr. BhafctaSali’s paper in Ind.Ant. 1912, 
p. 169 ff. Mr Bhattafiali seems to have been wrong in reading the name 
of the era as * parganatit * rather than ‘ parganati. 
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tlie years of the Gaya inscriptions are to be counted with 
reference to* one of these eras ; but the fact that their epochs 
fail so closely to the end. of Laksmaftasena’s reign, and the names 
given .them, viz. Baiali, evidently a contracted form of 
Balia li, i.e. pertaining to Ballal (Sen), seem to me to lend 
strengthen the conclusion, we have independently arrived at 
above, that#there was a practice, in different pints of the 
country, of counting dates with reference to the end of the 
• last independent Hindu dynasty. 

% Thus three independent lines of evidence,, viz. the dates 
given hi Danasagaia and Adbhutasagaia, the account of the 
Muhammadan historian Minhaj and the dated inscriptions of As- 
okacalladeya, all lead to the conclusion that Laksmanasena nour- 
ished towards the end of the twelfth century A.D. Thisf view 
again is in full agreement with what we know about the rela- 
tions of the Pa la and the Sena kings. For, as we have seen 
above, Madanapala could not possibly have flourished earlier 
than the first quarter of the twelfth century A.JLX, and he was in 
possession of Varendra which was afterwards Conquered b\ 
Vfjayasena. 1 

The date given in Dana Hi) gam and Adbhutasagaia being 
thus corroborated by external evidence, we may provisionally 
accept the statement in Adbhutasagaia that Balia lasena 
ascended the throne in or shortly before 1 159 A.D. As one of 
tjie inscriptions of Vijayasena is dated in tin* 82nd year of his 
reign 2 he must be held to have enjoyed a long reign. T bus liis 
accession is placed quite close to the year 1119 A.D., the 
epoch of the so-called Laksmanascna era. This naturally 
gives rise to a strong presumption that the era commemorates, 
the accession of that monarch. The fact seems to be that 
with the destruction of the Hindu monarchy the reckoning 
was made from the end of Laksmanasena \s reign, and it max 
be held, on the analogy of the inscriptions of Govindapala- 
deva, that the expressions used in connection with this 
reckoning would be either such full titles as Laksmanasmasy = 
alila-rafye or simply Laksmamya sain or even summit It is 
easy to infer that the second expression came to be contracted as 
La Sain. The earlier La tjain therefore seems to have com- 
memorated the end of Hindu monarchy. Later on. however, 
the people probably came to the right conclusion, that the 
best way of commemorating the rule of the Sena kings is npt 
• 

1 'ftiat the contemporaneity of Vijayasena and Nan^ adeva leads to 
the same conclusion has been shown in the accompanying Paper on fain. 
Chronology. 

-2 Ep. Ind., Vol XV, p. 278. 

* For the era associated with Govindapala is variously known as 

( 1 ) Govindapala-dovasy Stita-samvat, 

(2) Govindapaliya-Samvat. 

(3) ®ovindapala-devanam-sarb. 
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to reckon the date from their destruction but from the foun- 
dation of their greatness. t An artificial era w$s therefore set 
in with the date of the accession of Vijayasena, the, founder of 
the greatness of the family, as the initial year. It may be 
that there was some difference of opinion on this pojnt. some 
looking upon the date of accession of Hexnant&sena as the true 
starting point of the era. This might explain ’the different 
mode of counting the era in Mithila, with an initial point in 
about 1106-7 A.D. It appears that this era w.as confounded' 
with the true La Sain and both came to be in differently called 
by this name till the earlier one was altogether superseded 
by the later. , 

For the present, however, all this is mere conjecture, and 
it is to be distinctly understood that the main proposition 
advanced in this paper about the date of Laksmanasena, rests 
absolutely independent of this or any other similar hypothesis 
to explain 0 the origin of the era of 1118 9 A.D., or its 
association with the name of Laksmanasena. For the matter 
of that, other explanation* are equally likely, and may t be 
urged with equal cogency. One might, for example, hole] that 
the era commemorates the conquest of Mithila by Vijayasena 
and was at first, current in that locality, till it was confounded 
with the other current in Gaya and its neighbourhood and 
came to be associated with the name of Laksmanasena. , It is 
useless to speculate on these hypothetical explanations, but 
they show the possibility of the association of the name of 
Laksmanasena with an era which had at first, nothing to do 
with him or his reign. 

On the basis of the foregoing considerations the chronology 
of the Sena kings may be laid down as follows : — 

Kamo of the King 

Samantasena 
Hemanta^ena 
Vijayasena 
Ballalasena 
Laksmanasena 
ViSvarupasenu 
KeSavasena 


Name of the Queen 


YaSodevi 

VilasadevI 

Ramadevi 

TadadevI 


Approximate year of 
accession. 

HOC A.D. 
11L8-9 A.D, i 
1150 A.D 
1175 A.D. 

1200 A.D. 

1225 A.D. 


1 My friend Mr. N. K. Bhattasali suggests that the date of the newly 
discovered inscription of Vijaysena referred to on p. 9 above is not 32, 
as read by Mr. Banerji but 61. In that case the accession of Vijaysena 
has to be placed before 1118-19 A,D. and the theory that the era of 
1118-19 A.D. commemorates his accession must be abandoned. It is 
needless to point out that Mr. Banerji’s theory that Laksmanasena 
ascended the throne in 11 18-19 A.D. is quite incompatible with this new 
reading of the date. 
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JVoff.-'P he numeration of the articles below is continued 
from # p. 249 of the 44 Journal and Proceeding ff \ for 
1921. 

212* A Bombay Half-Rupee of Charles II. 



Metal 
Mint 
• Size 
Weight 
Date 

Provenance. . 


Silver 

Bombay. 

*8 of an inch 
90 grains. 

? 

Munich, Bavaria. 


Obverse — 

In centre Pax deo in two lines, within a hearted circle, 
around it (Moneta) Bombaiex(sih) surrounded bv a. headed 
circle between two lined circles. 


Reverse — 

A shield of Arms — Three ships, etc., between two wreaths. 

A similar coin without date„ hut a rupee probably, the 
property of the British Museum and* published by Dr. Thurston 
is attributed to the reign of Charles II. (Plate .XVIII 5 of the 
Madras Museum catalogue). Also compare Mr. Atkins' Rupees 
No. 11 (figured) and a half-rupee No. 12, both undated (Coixis 
and Tokens, etc. . of the British Empire, London, 1 889, page 137?) 

Mr. Atkins in his work writes: — “The first commercial 
intercourse of the English with India was a private adventure 
of three ships, which were fitted out in 1591 ... . The earliest 
coins for the East Indies were either struck at our own mint 
by our monarchs or coined by their authority . . . . During the 
reign of Charles II the Companj^ began by authority from the 
Crown to strike coins for their factory at Bombay, all of which 
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bore either the name or some reference to the Sovereign. . . 
The first money coined in f the East Indies was at Bombay in 
the years 1671. when the Court of Directors gave instructions 
to their servants to establish a mint, and a few years later this 
measure was sanctioned by the Crown A. clause in the charter 
granted by Charles II. dated October 5th, 1677. empowered 
the Company “ to stamp money at Bombay. . . ’’ «• 

This half -rupee also bears no date or the name of the 
sovereign but appears to have been issued during the reign of’ 
Charles II. ' 

I have not been able to refer to the works of Ending and 
Bruce, nor to Mr. Thomas’s article in the Indian, Anthpinrv. 
Bombay, 1882. c 

Bombay , ( (;. E. Kotwall. 

31 M January , 1919. ) 

Note. — A rupee of this description was in the White Kim* 
collection. Nw. 988 of Schulman’s Sale Catalogue.— (Editor ) 

r- 

213 The Official Seal of Pkince A zam Shall' 



Prince A zam Shah was the eldest son of Auraugzeb. At 
the time of his father's death he was Covernor of Gujarat and 
part of Central India. He disputed the succession with his 
brotheis, prince Mu ‘azzam (subsequently Shah ; Alam Bahadur) 
and prince Kam Bakhsh, ajid» struck coins in his own name in 
the years 1118 and 1119 AH., all of the first regnal year. 
These are known in gold ahd silver of eight mints and are all 
rare. A‘zam Shah was defeated and slain at the battle of dajau 
n#ar Agra in the year 1119 A.H. 

I now illustrate a brass official seal of Azam Shah bearing 
the name of his Wazlr Zain Khan which was dug up in the Old 
Fort, Delhi, during the winter of 1914-15. The seal it self is in 
the Delhi Museum. It was sent to me for identification and 
fhe Deputy Commissioner of Delhi kindly permitted me t<> 
publish it. 

1C B. Whitehead, l.C.S. 

18 th May , 1920 . 
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2H. FIroz Shah Zafar, Ibn FIroz Shah. 

The h\le Mr. Rodgers, puzzled* as other numismatists have 
been, vas the first to throw doubts on the ready assumption 
adopted by Edward Thomas that Zafar, the second son of Firoz 
Shah,, was associated by his father in the kingship immediately 
after the defith of Fath Khan, the lieir 'apparent, in 763 If. 
.Mr. Rodgers, however, does not controvert the statement of 
•such association, but suggests that another prince, named Firoz 
f-flinh £afai* succeeded to the throne of Delhi for a portion of 
the year 791 during the troublous period which ensued after 
Mie death qf Firoz Shah in the beginning of 790. His theory 
was based pn the obvious fact that all the dated coins of Zafar 
belong to the single year 791, a date by which, according to 
Thomas, Zafar, the second son of Firoz. must obviously have 
been in h\< grave.” 

Now Thomas Mates accurately enough that w^hereas the 
coins of Fath Khan “ show’ signs of provincial treatment, the 
‘ coins of “Zafar coincide closely in their general aspect with 
‘ the ordinary money of the reigning monarch, and in so far 
fully bear out the declaration on their surfaces of a Delhi 
“ mintage.” The coins of Zafar were undoubtedly struck at 
Delhi, w hile those of Fath Khan may be attributed w ith almost 
equal certainty to the eastern viceroyalty, the lqlhn-iish-shnrq. 
which* appears on the marginal legend of his gold pieces, and 
which afterwards became the independent kingdom of the 
Kharqi Sultans of Jaunpur. Fath Khan, the favoured heir, 
the • ‘ beloved of the east and the west.” exercised kingship as 
the deputy of his father in the eastern portion of the Empire. < 
but there is nothing to show that Zafar, w ho appears to have 
succeeded for a time to the viceregal appointment of Jaunpur. 
attained equal honours to those of his elder brother. Possibly 
the reason was that Zafar held the Eastern Provinces for a 
very short time, as we hear of him afterwards as the warden 
of the western marches. 

The inference is that Zafar after leaving daunpiir settled 
down to the administration of the Punjab and Multan for the 
rest of the long reign of Fl#oz. No actual record of His death 
is traceable. It may exist in some history df which 1 am 
unaware ,* but in the absence of definite proof there is no reason 
to reject the positive* testimony of coins which show that Zafer 
survived his father. 

The assumption that Zafar followed Fath Khan as joint 
ruler with his father apparently .rests on the fact that in 189 
the ShahzSda Muhammad, the third son of Firoz, unquestion- 
ably was made deputy to the Sultan, owing to the advanced 
age and failing strength of that monarch. Then the circum- 
stances were entirely different. Firoz was old, feeble and his 
mind had Ijecomg infirm. The ascendancy of the Wazir was 
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resented by the “ slaves of Firoz Shah/’ and the dynasty 
needed open support. W f hen Firoz died, Muhammad was 
compelled to resign his share in the kingship, and to yield to 
the law o£ primogeniture. Tughlaq, the son of Fathc Khan, 
was the obvious successor, and when he proved a failure and 
was removed in the manner sanctioned by* precedent, the 
nobles, according t& Thomas, “ put forward Abubakr Shah, 
the son of Zafar Khan, as a claimant for the throne.” 

This account, it is submitted, is incomplete. When 
Tughlaq succeeded, it was obviously to the advantage of Zafar 
to remain in the background. When Tughlaq was deposed, 
the right of succession would devolve in the natqral sequence 
on Zafar; but if Zafar was away from Delhi, if he was still, for 
the sake of argument, in his western viceroyalty, the obvious 
course was to take his son as his representative. By putting 
forward Abubakr, the claims of Zafar could be maintained 
against Muhammad, who in his strongholds of the noith 
thought of^ nothing but the recovery of the sovereignty 
w’hich he had exercised for a year or more. 

According to the coins, Tughlaq reigned from the death 
of Firoz in 790 till his death in Safar 791, Zafar reigned in 791 . 
and Abubakr reigned in 791 and 792 The vast majority of 
the coins of Abubakr bear the date 792 and those of 791 are 
rare. Consequently it is reasonable enough to suppose that 
his rule comprised but a short period of 791. In Ramzan 792 
Muhammad reoccupied the throne, a fact which accounts for 
the existence of a few coins bearing his name and that date, 
although the resistance of Abubakr was not finally overcome 
till Muharram 793. 

The conclusion is irresistible. Zafar, under the style of 
Firoz Shall Zafar, succeeded Tu gh laq IT, but survived his 
succession only a few' months, and was followed by his son 
Abubakr. The testimony of the coinage cannot be ignored. 
We have a Sultan named either Firoz Shah Zafar bin Firoz 
Shah or else Firoz Shah Zafar plain and simple, whose only 
date is 791, and we cannot on the strength of an analogy prove 
that these coins were struck jointly bv Firoz and his son, 
especially as any such contention involves, in the case of the 
more commorf coins, an assumption that they were issued 
when both Firoz and Zafar were dead and another Sultan 
ruled in Delhi. 

It may fairly be argued that the adoption of the title of 
Firoz Shah in conjunction with Zafar was done to strengthen 
the claim of that prince to t}ie throne in the eyes of the people. 
Firoz Shah reigned in peace and popularity for nearly forty 
years and his prestige was immense. The third son, Muham- 
mad, styles himself invariably Muhammad Shah Firoz Shah 
and not Muhammad Shah bin Firoz Shah, and the point though 
small is not insignificant. 
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It is no light matter to interfere with the accepted chain 
of history, but .when acceptance inyolves the brushing aside of 
palpable dates as inconveniences, one can only feel surprise at 
the acquiescence displayed in the admittedly theoretical ex- 
planation given by one who, though the greatest expert of his 
day, has showif himself, in many points of equal importance, 
liable to the^ommon failing of mankind. * y Nevill. 

215. # The Currency of the Pa than Sultans. 

One of the strangest facts connected with the study of 
early Muhapimadan numismatics in India is the extent of 
our ignorance as to the designation and value of coins belong- 
ing to well-known and characteristic types. Much 'effort 
v\as devoted by Edward Thomas to the origin of particular 
weights, but on the few occasions on which he attempts to 
give a definite value to a billon or copper coin, he displays 
the greatest diffidence. We have come to know coins by their 
types and weights, but few attempts have been made to give 
a denominational value to a particular type. 

"the subject is one of absorbing interest to the numisma- 
tist, and though the matter demands a great expenditure of 
labour in the way of research and the elaboration of detail, it 
is high time that a start should be made in removing a reproach 
to an f exact science, and it is hoped that active numisma- 
tists will lend their aid in the quest after precision. In this 
paper it is not proposed to touch on the relation of gold to sil- 
ver, but merely to initiate an attempt to show that certain 
well-known coins may be described with greater accuracy # 
than “ the large billon of Firoz ” or ‘ the small copper of Muba- 
rak. ” 

In making this start, it seems desirable to adopt certain 
postulates. These are not proved, and are ^possibly incorrect ; 
but until they are disproved, it is better tp base theory on 
assumptions and if subsequent adjustment is found necessary, 
to apply that adjustment to the subject as a whole. 

It is stated by Thomas and endorsed by Mr. H. Nelson 
Wright that the tanka weighs 175 grains or 100 rails. The 
weight of the rati therefore is 1- 75* grains, and if this is accepted 
as accurate, we have to make very considerable alloYvances 
for the wear and tear of ages. It is of course possible th%t 
the real weight of the rati was under-estimated at first, and 
force is lent to this suggestion by the unquestionable fact that 
while perfect specimens of the tanka subsequent to the rejign 
of Firoz Shah have actually a weight of 175 grains, no silver 
tanka struck before the days of Muhammad bin Tughlaq has St 
higher recorded weight than 170*2 grains and the average weight 
of all the tankas recorded by Thomas up to the da}^s of Firoz 
Shah is no^iigher than 166 grains. 
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The second postulate is that the value of copper in relation 
to ajjLf-er stood at 64 to one lip to the days of the Mughal con- 
quest. Much ingenuity is displayed by Thomas in proving 
this contention, and it is indubitably the case that throughout 
the period the quarternarv system prevails. It is perfectly 
clear that the tanka contained 64 jaitils ; but at the same time 
we have distinct evidence of the introduction at certain 
periods of a decimal system. 

Further, we have to be cautious. Too much stress inu^t 
not be laid on the accuracy of the weighing machines employed 
in the mints, or on the honesty of the officials. A defect of :» 
grain or two would probably pass without notice, ?<nd in spite 
of the notorious skill of the craftsmen in slicing the exact 
amount of metal off a bar. it is not difficult to imagine that 
while an unduly heavy piece would be clipped, a slight defect 
in weight would be disregarded. Allowance for such laxity is 
most necessary in the case of billon. The general existence of 
a billon coinage enabled the sovereign to manipulate the coin- 
age to suit his purse with very slight chances of detection, and 
even if the coinage were not debased deliberately, it wa»as 
easy for the mint master to secure a handsome profit by a 
slight reduction in the proportion of silver. 

Consequently we have to bear in mind that the ideal pro- 
portion and weight do not necessarily coincide with the real. 
Allowances must be made readily for divergence from the stan- 
dard not only as intentional, but also because it by no means 
follows that the admixture of copper and silver in the correct 
proportion will produce a mass perfectly and molecularly 
homogeneous and uniform. The methods adopted in the for- 
mation of the alloy were crude, and it cannot be assumed that the 
bars from which the coins were cut contained silver and copper 
in the same proportion throughout. This is a matter to which 
insufficient attention has been paid in the past, and l am in- 
debted to the courtesy of the Master of His Majesty’s Mint at 
Calcutta for an authoritative opinion on the subject. It is 
clear that if so appreciable a variation occurs in an alloy con- 
taining the insignificant proportion of copper as that used for 
the manufacture of current silver coin, the variation in cases 
where copper largely predominates in bulk must be very wide. 
He writes : — 

o “ As regards the question of homogeneity of silver-copper 
alloys when cast into bars, there is no doubt whatever 
that such bars are not uniform in fineness throughout their 
length. This is not only a, matter of common knowledge to 
“ those who have to deal with such alloys, but is a matter 
which is taken into account in modern Mints in the manu 
* ‘ facture of silver coins ; when casting bars of standard 
silver it is always found that the tops and the bottoms have 
“ different finenesses and an appreciable remedy for fineness of 
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tlic coins made from the bars is allowed in consequence. It 
“ has been found, however, that there is one exception, namely. 

“ the silver-copper alloy containing about 71 to 72 per of 
“ silver (theoretically 7! SO per cent ) : this silver-copper alloy 
Ci when melted and cast into a bar is homogeneous throughout, 
“even when tl*e bar is allowed to cool rapidly.” 

This is* a most valuable piece of information and is of the 
greatest interest in the study of Pathan billon. It accounts in 
large measure for the very unsatisfactory results attained by 
Tests in the past and forces us to reconsider decisions reached 
by Thomas and apparently accepted without demur by his 
successors % 

The expressed opinion of Thomas that billon coins had 
their value determined by sight and touch involves too targe a 
demand < ai the imagination. It is incredible that coins having 
the same weight and bearing identical legends should have 
been intended to pass current at different values. The appear 
ance of the newly struck billon does not seem to have been 
taken into account. Appearances at the present’day are most 
(fccept ive. A coin may seem to be pure copper, but after 
treatment by fire or by acid at the hands of the sonar the same 
coin will seemingly consist mainly of silver. Almost any billon 
can be ( leaned so as to present a silvery appearance, and 
we have to think of the coins as they must have looked six 
•hunAred or more years ago. and not in their present guise as 
they appear after centuries of burial and exposure to chemical 
action. 

On this point the Master of H.M. Mint adds the following 
comment- : — 

'* The question of the composition and the methods of 
“ identification of ancient coins to which you refer as dealt 
“with by Edward Thomas is one which is quite outside the 
work of the Mint. The suggestion that coins of the same 
“ size and design had widely different values which weredeter- 
1,4 mined by the public according to the appearance and touch 
“ appears absurd from the modern point of view, since it i< 
“ always considered of the first importance in designing and 
manufacturing coins to arrange that different denominations 
“ shall be as distinctive as possible from each other, as regards 
size and design, and different shapes are sometimes adopted 
“ to give further distinctiveness/’ 

This was as true five hundred years ago as it is now. The 
various types obviously had different values, for otherwise all 
coins might have been of the same size and design. One has 
only to examine the great variety of the coinage in the days of 
Firbz and others, such as Tu gh laq II in particular, to feel 
assured that the suggestion put forward by Thomas is alto- 
gether untenable. 

Practically all the information mc possess as to the frac- 
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tional portions of the rupee expressed in billon and copper is 
derived either from the labelled pieces of Muhammad bin 
Tughlaq in the shape of his forced currency or else from the 
account given by Shams-i-Siraj ‘Aflf, the biographer of Firoz 
Shah. It is unnecessary to refer here to the h&U-tankas and the 
extremely rare fractions of th elanka in pure silver which have 
come to light. These obviously bear a direct relation to the 
tanka by their weight, and from the numbers which have been 
found it is manifest that small change was restricted mainly to 
pieces of billon and copper. 

With a tanka of 175 grains we should expect a copper 
jaitil of the same weight. No such coin is to, be found,, 
however, till we reach the heavy coppers of Firoz Shah and 
his successors. It is unsafe perhaps to assert that it never 
existed in earlier days, for even the well-worked field of the 
‘Pathan” kings of Delhi still continues to provide the 
most unexpected discoveries. The obvious fact, however, is 
that no copper jaitil of full weight is known earlier than the 
time of Firoz ‘Shah, and the only inference is that, if this coin 
existed at all, it must have been in billon. Here again we 
encounter a difficulty, for the jaitil as (S \ of a tanka would 
contain no more than 2*234375 grains of pure silver, and 
consequently the silver element would be hardly perceptible. 
Therefore either the jaitil was a mere money of account or 
else a copper coin current as a jaitil had a conventional and 
fictitious weight. The jaitil of Muhammad bin Tughlaq 
(Thomas No. 207) is represented by a single specimen weigh- 
ing 74 grains. This coin is. supposed, owing to the fact that 
it bears its designation on its surface, to have formed part of 
the system of forced currency, though it is difficult to under- 
stand why the jaitil should have been represented as a 
substantial coin, when the dogani was less than half its weight, 
amounting to a paltry 16 ratii. 

With the heavy copper of Firoz Shah, a coin of great 
rarity, we get a coin of at least 140 grains. Now a 140 grain 
or SO -rati copper represents {i \ of the silver 'adali of 140 
grains, but does not bear any obvious relations to the 175 
grain tanka . It would be very convenient to assume a jaitil 
of this weight, for this would not only enable us to place as 
jaitils the coppers of Muhammad bin Firoz, Mahmud bin 
Muhammad and Sikandar (Nos. 266, 274 and 278), but also 
to find \m\i-jaitils in the well-known coppers of Ghiasu-d-dln 
Balban, Mu‘izzu-d-dln Kaiqubad. Jalalu-d-din Firoz, 
Alau-d-din Muhammad and others, which clearly weigh 70 
grains or 40 ralis in their perfect state. The objection to this 
is that in the coppers of Abubakr (Nos. 258 and 250) we have 
coins which in some instances weigh as much as 165 grains, 
while the coppers of Mubarak (No. 288) actually run to 172 
grains and their halves bear out the same conclusion/ 



1921 .] • Numismatic Supjflement No. XXXV. 

• Probably the easiest solution of the problem, though not 
wholly satisfactory, is to assume that in theory the 140-grain 
coppers were actually jaitils and 'the 70-grain coppers were 
hdXi-jatyih* and that although in many cases thq weight is 
over. 140 grains, yet the amount of copper which the ideal 
coin shotild ha^e possessed was not present in practice except 
in a few instances. • 

On this assumption we haVe a clear example of the jaitil 
•and its subdivisions in the coins of Firciz Shah. The large 
oBpper was® what is now termed a pice or of the rupee, 
the common 70 -grain copper was a half jaitil or half -pice 
(No. 283) and the 36-grain copper (No. 234) was a fats or 
quarter' -jaitu. Unfortunately the name -of the jaitil is 
unknown, out on this basis we can account for the 'great 
majority of the purely copper pieces subsequent to the reign 
of Altamsh, the intricacies of whose coinage require special 
study. • 

If the solution of the problem presents difficulties in the 
case of copper, the complications arising from the mixture of 
copper with silver are far more perplexing. It is clear that 
all fractions of the tanka larger than H -\ could not have been 
of copper only, and as the proportion of silver may vary 
ad libitum , the value of particular coins must depend on the 
amount of silver which we imagine should have been included 
iq thefr composition. Analysis is the main guide, but analysis 
is a troublesome matter, and further, for the reasons already 
given, analysis is not everything. 

The commonest coins of billon have clearly a weight of 
56 grains or 32 rat is. This type comprises the large series 
designated the bull and horseman type, and continues almost 
without interruption to the days the Mughals. Now these 
coins are often of different types in the same reign, and 
usually one type contains ostensibly much more silver than 
another. This is particularly noticeable in the case of the 
billons struck by ‘ Alau-d-din Muhammad (Nos. 135 and 136). 
The coin with the Persian legend on both sides is clearly 
worth more than that with a marginal legend in Nagrl. It is 
probably safe to assume that the coins with a Nagrr margin 
from the bull and horseman of Muhammad bin Sam to the 
coins of Ghiasu-d-din Tughlaq (No. 163) had the same value. 
This value I would place at one -sixteenth of the tanka . It 
true that* the assay conducted by Thomas of twelve worn 
specimens of the common bull and horseman type (No. 107) 
of Nasiru-d-din Mahmiid yielded too much silver for tj^is 
allocation, but it is impossible to trust the bazar analysis 
absolutely and it is equally difficult to assign to this typ6 
& higher value than one anna. 

A billon coin of 56 grains or 32 ratis containing 6 ratis 
of silver is* very^ nearly of the tanka . A coin with 12 ratis 
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of silver and 20 rat is copper is one eighth of the tanka and 
was known as a hashigmn. A coin with 24 rahVof silver and 
0 ratifi of copper would be a shdnzdahganl or one-fourth of a 
tanka. 

The first obvious type of hashfgdni is the coin of 
Alau-d-din Muhammad with Persian legends on iJoth side- 
(No. 135). This is followed by the rare billon of Shahabu-d- 
din TJmr (No. 141) and those of Qutbu-d-din Mubarak 
(Nos. 147 and 151) Nasitud-din Khusru (No. 150) and 
(fhiasu-d-dln Tughlaq (No. 104). The other* billpns 'of 
Mubarak, (at any rate Nos. 148 and 152). are chahdrgdnis or 
n? °i the tanka. This value may also be given f to the small 
billons of Flroz Shall and his successors. (I.M.fl No. 445 
Thoilias Nos. 229, 243, 209, 279). We cannot expect to find 
further hashtgam * of this weight, as in the days of Muhammad 
bin Tu g] i lag this coin changed its character to a marked 
extent. 4 

That the sh a nzdn hga ni was a known coin is clear from 
the forced currency type (No. 199) whicli claims to be one- 
fourth of the tanka. We probably find it in its true form* 
among the so-called silver small pieces of Muhammad bin 
Tughlaq, especially No. 192 and possibly No. 189. Of the 
others No. 191 is certainly a hashtgam, while No. 193 and 
No. 190 are probably no more than half this value. 

The large square billons of Qutbu-d-din Mubarak (Thos. 
15 La and I.M.O. No. 250) and the similar coin of Khusril, 
now in the Lahore Museum, are puzzling. They contain 
a high proportion of silver, but they are not \m\f -tonkas 
, The maximum weight is 81 grains or 48 ralis, and if they wen- 
meant to represent shanzdahganxs they would have a com- 
position of silver and copper, in equal proportions more or 
less. The apparent proportion of the two metals suggest* 
the piece of 24 jaiiils which is said to have existed in the day* 
of Flroz Shah, this possessing 36 ralis of silver to 12 of copper. 
This gives an inconvenient piece of six annas, which must 
have been very difficult to distinguish from the coin of 25 
jaitils , also said to have been a coin of Flroz. 

With the introduction of the Kh ildfati currency of 
Muhammad bin Tughlaq w6 find a new type of billon which 
proved extremely popular. This was a piece of some 140 
grains or 80 ratis (Thos. No. 215) and it was repeated in the 
common undated billons bearing the name of e A\ Hakim 
b’amr Illah, and subsequently in the ordinary billons of Flroz 
Sl^ah (Nos. 228 and 230), Zafar (No. 247), Tughlaq II 
(No. 250), Abubakr (No. 255), Muhammad (No. 265). Sikandar 
fNo. 272), Mahmud (No. 277), Muhammad bin Farid (No. 293), 
and * Alam Shah (No. 297). Now Thomas (pp. 282, 283) 
suggests that these coins, though possessing distinctive 
* characteristics, bore very different values. His difficulty arose 
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from the fact that he obtained a striking variation in the 
silver contents of different specimens, the amount ranging 
from 12 to 24 grains. As already stated, it is unthinkable 
that, tlkere were coins of equal weight and identical .appearance 
which were intended to pass current as pieces of six, eight 
and ten jaitits •simultaneously. Jf it were attempted -at all. 
it is, certain fchat the system could not havt* long survived, and 
vui must be content to assume an average of 4| rails or 18*4 
•grains of silver and in consequence to regard all the coins of 
this t.j’pe *s hashtgdnis. As one-eighth of the tanka , such a 
coin would be of the greatest convenience, and the enormous 
quantities issued by Firoz Shah and his predecessor must have 
doin' much# to make this type the standard currency of the 
day Kirov. struck but little silver, so far as we cait tell. 
Thomas boldly asserts that the tanka was not struck by this 
monarch, but this statement has been proved incorrect, and 
there is no reason why we should not in due coufse discover 
tankas corresponding in type to all the gold issues of the 
rejgn. 

r £he introduction of the 'adnl% or silver coin of SO rails by 
•Muhammad bin Tughlaq tends to confuse the currency greatly. 
The silver adali did not last more than a year or two, but at 
any rate it had the effect of establishing a decimal system side 
bv side with the quaternary scale of immemorial antiquity 
The brass tokens of Daulatabad are expressly described as 
tankas of 50 jaitits or panjdhgdnis . and the half -piece was a 
msfi of 25 jaitits. Now before and after his disastrous experi- 
ment with brass, Muhammad bin Tuglilaq issued a billon coin 
of 140 grains which in many eases has obviously a high silver # 
content. Thomas assumes that this was a perpetuation of the 
adali, but he was clearly wrong, as every piece, however 
silvery its appearance, has a considerable admixture of copper 
in its composition (Thos. No. 182). This coin runs on to 742 H. 
and was obviously in common use. Tt it xyete a coin of 24 
jattils, the silver in its composition would amount to some 64 
grains, whereas a nisfi would have nearly 6v) grains. L know 
of no analysis of these coins, but I. would incline to tlie theorx 
that they are nis/ls of 25 jaitils and that their production was 
limited to the reign of Muhammad bin T u gh la q. When we 
are told that coins of 24 and 25 jaitils were current* in the 
days of Fir 07 Shah, it does not follow that they were struck 
by that monarch. 

Another problem arises in the coin described as of impute 
silver by Thomas (No. 261) struck in the joint name^ of 
Muhammad and Firoz Shah. This and the coin with 

on the reverse, published by Rodgers, is of the full weight 
of the tanka. The type was reproduced by Tnglilaq II, Zafar and 
subsequently by Muhammad when sole king, up to the last 
year of his rei^yi.^ The coin is very silvery, but is obviously 
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billon. If threo-fourths are silver, as seems probable, we have 
in this type the missing piece of 48 jaitils or twelve annas. 

Before following up the later developments of billon coin- 
age. we have to hark back to the smaller pieces, that is to say, 
those of less weight than, 56 grains. Omitting the coins of 
Altamsh, whose minute issues are beyond gue&swork. we start 
with the tiny ’ adal * of Nasiru*d-din Mahmud, a coin of 12 
grains. Thereafter the 5 adal runs up to 42 grains or 24 ratis > 
but this weight is unusually high and 20 rails represents the 
general size of these pieces. In this type we have clearly the 
dogdnl , a half-anna piece containing in the reign of Nasiru-d- 
* din Mahmud three ratis of silver and the balance of copper, 
while subsequently the proportion of copper and therefore the 
size Were increased for obvious purposes of convenience. The 
brass dogdnl of Muhammad bin Tughlaq retains the same 
weight of 20 ratis. 

The billons of lower value than the jaitil instituted by 
Flroz Shah are identified by Thomas in Nos. 231 and 232 If 
this is correct, the latter contains but half a grain of silver, 
and the coin itself justifies this theory. It is extremely rare, 
and in all probability it served little purpose, as the fals of 
pure copper would fill the need with less inconvenience. 

Flroz Shah also claims credit for the shashgani, a seeming- 
ly unnecessary coin of six jaitils or one-and-a-half anna. This 
should contain the equivalent of 9f ratis of pure silver, and is 
consequently a coin very difficult to place. The only sugges- 
tion I can offer is that the 84-grain coin (Thos. No. 236) is 
a piece of six jaitils , and if this is the case, we may assume 
that the issue of such money ceased when the news of the 
accession of Abi ‘Abdullah reached Dehli. 

The billons of Zafar and Abubakr with a square area have 
a weight of some 64 ratis. Their silver content varies to out- 
ward appearances, and they are clearly inferior in value to the 
hashtgdni . It is . suggested that these again are shashgdms. 
but in the absence of more definite information we are driven 
to mere speculation. It is hardly possible in any case to make 
more than an admittedly tentative allocation, but weight tells 
for something, and it is clearly improper to assume that the 
weight of any «piece was determined arbitrarily and bore tio 
relation to its intended value. Even the weights of the forced 
e^reney of Muhammad bin Tughlaq are not devoid of mean- 
ing, in spite of all that has been asserted to the contrary. The 
substitute for the tanka or ’ adalt weighs 80 ratis, and the un- 
narped pieces (Nos. 197 and 198) are 64 ratis in weight and 
were obviously meant to represent coins of lower denomina- 
tions. The brass quarter (No. 199) was of 40 ratis , while the 
hashtgani was of 32 and the dogdnl of 16 ratis . This scale does 
not correspond with the alleged values, it is true, but it indi- 
cates an ascending order of worth, and even, under the mad 
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scheme of substitution the unfortunate victims of caprice were 
taught by size and weight the orders of the sovereign. 

A fresh complication ensues with the accession of Bahlol 
Lodi. .This ruler appears to have been very* modest in assum- 
ing* the outward signs of sovereignty, and the absence of the 
gold and* silvei* tanka bearing his name is very remarkable. 
Moreover. it*is very unfortunate from a Aumismatic point of 
view, for we require evidence as to the relationship of silver 
•to copper during the period, and more solid ground on which 
to traje th0 transitional stage from the old currencies of Delhi 
to the reforms inaugurated by Sher Shah. 

There ^vould be little difficulty in regarding the billon of * 
Bahlol and*Sikandar as the lineal descendant, degenerate it may 
be, of the hashtgani, were it not for two facts. While we can 
find coins bearing a close approximation to the requisite pro- 
portion of 18*4 grains of silver to 121*6 grains of copper, it is 
obvious that in many specimens the amount of silver has been 
reduced to a wholly unwarrantable extent, that is, if the coin 
is intended to be one-eighth of a tanka. On p. .‘168 Thomas 
gives # a statement which must be regarded as authoritative. 
The assay conducted at the Calcutta mint supports the theory 
that the 140-grain billon of Sikandar was intended to pass as 
a hashtgani , but only if the coins of the first ten years of his 
reign be ignored, in the case of these coins we get the miser- 
able average, of 2*7 grains of silver, and this would warrant the 
contention that these billons are no better than darns and ran 
at 40 to the rupee. The coins of the subsequent years could 
not possibly have had this low value. They are better than 
shaslujdms . and are very fair specimens of the hashtgam . The. 
odd tiling is that the coins of the early years of Sikandar, that 
is, those struck at Delhi, look to me as if they contained much 
more silver than the later products of his Agra mint. Some 
years ago 1 had to examine some thousands of these coins, and 
the resemblance in weight and colour between the latter coins 
of Bahlol and the earlier issues of Sikandar, as compared with 
the coarser coins of his later years, was very striking. 

Thomas definitely accepts the view that the billon of 
Bahlol was the bahloli and that 40 went to the full tanka. 
This, I submit, is unreasonable, ft only for the reason that his 
crude assay yielded 15* 3 grains of pure silver in one case and 
14 in another. Tt is true that from one coin he failed to get 
any silver at all, but this single example proves nothing, and 
if we are to take forty of the ordinary billons of Bahlol we 
shall have a mass of metal whicl* is worth four or five times.the 
value assigned by Thomas. 

Further it is incredible that the value of the sikandari 
* should have been twice that of the bahloli ; yet Thomas is posi - 
tive that the former coin was raised in value to one- twentieth 
of^the silver tanjea. On his own showing this is wrong, for 
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Sikaudar was not likely to waste silver oil his double dam*. 
Fn the face of the coins themselves, we are not to be convinced 
by an explanatory statement of Ferishta, whose ideas on 
ancient numismatics were positively childish. 

Now Bahlol Lodi struck other coins than the large billon. 
His 140-grain copper (No. 315) is common ahd is clearly the 
descendant of the jaitil. It may not have been ,,‘,'of the tanka . 
for this attribution in any case rests on a large assumption as 
stated above ; but if we take it as it appears to be in reality.' 
as S ' M of the tanka . we obtain a clue to the statements regard 
ing the changed relationship of the small change of that day 
!o the rupee. This means that the old jaitil ha become the 
half-dam, and the fact marks an important stage an the road 
to the reformation of the currency. The 70-grain copper (No 
313) was a half-piece ; but when we find a 55-grain billon (No. 
312) clearly representing the old one-anna piece, it is difficult 
to resist the conclusion that the large billon is nothing but our 
old friend the hashtgani . 

That a further change came with the reign of Sikandar 
seems clear, for Sikandar struck no large copper pieces At 
all events nothing but billon is known, and Thomas is con- 
fessedly in error when he states that No. 31(> is of copper. 
Nevertheless it is difficult to believe that 20 of these coins 
went to the tanka. Possibly the number was changed fo ten. 
and in that ease the smaller coins, which alone appear in the 
reign of Ibrahim., foretell the advent of the dam. Several 
points have yet to be elucidated with regard to the Lodi coin- 
age. Why did the 140 grain billon disappear after 920 H i 
* So far as can be ascertained, none is known save a belated 
specimen of 935 FI. struck in the name of Sultan Mahmud bin 
Sikandar bin Bahlol, who apparently endeavoured to rally the 
Afghans after the defeat of Panlpat and was proclaimed king 
in Bihar in 935. only to fly before the ar my of the Muglials 
after a nominal reign of a few months. This coin, the identi- 
fication of which was purely accidental, I had laid aside in 
order to study the date, without paying anv attention to the 
obverse the general appearance and texture so resembling that 
of the ordinary s dkandari tljat 1 failed to observe, as possibly 
many others have done, the significance of a piece which claims 
a niche in the temple of history as the last of the billons. 

1 If the foregoing suggestions are rash and incapable of 
support,. 1 make no apology. The object in view will have 
been attained if criticism leads to a more certain identification 
of well-known but nameless friends. 


11. Nevilo. 
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2*1(5. HxsTOttiCAL Notes on tjje Honokikic Ktithets ok 
• # Muwjal Mint-Towns. 

It may.be truly said of the Honorific Epithets of Mughal 
mint-towns that they open out to the curious inquirer one of 
the most interesting as well as instructive by-paths of numis- 
matic study. FFere, as elsewhere, Mr. Stanley Lane ’Poole 
deserves the Credit of having led the wav by tabulating in one 
of his indexes all the mint-titles which had arrested his atten- 
fi^n. Twelve years afterwards. Dr. Taylor followed up the 
subject* in tTie Centenary Memorial Volume of the Journal of 
the Bombay Branch of the Royal Asiatic Society. This second 
list is. as might be expected, not only more complete, but the 
classification has the merit of being a double one. fCach 
epithet is first shown against all the mint-towns with which it 
is associated, and then each mint-town is mentioned along 
with all its titles. (Lor. cit ., 427-436.) 

It is now sixteen years since Dr. Taylor wrote, and it is 
permissible to say that his useful monograph stands in need of 
soi^e revision. The following tables are submitted with a 
historical commentary in which an attempt has been made to 
bring together all the passages in the historians which throw 
any light on the origin of these epithets. They have been pre- 
pared on the same lines, and the evidence in reference to each 
prefix has been re-examined so far as the writer’s resources 
would permit. It is not necessary to call attention to all the 
changes, but two principal jyoints of difference may be in- 
dicated. In the first place, Asafabad. Sallmgarh [Sallinabad J. 
S ha ha bad. Shergarh. Sail i baba d. Fathabad, Farrukhabad. 
Muhammadabad, Muminabad etc., have been treated not as 
true Honorific Epithets, but as Eponymous equivalents or 
alternatives. In the second, some titles resting upon, tenta- 
tive or conjectural decipherments which have had to be aban- 
doned. * (j. *>L, etc. have been deleted along with two 

others, and ojbjt of which the meaning 

had been imperfectly apprehended. At the same time., an 
attempt has been made to specify the years or period of every 
reign during which each epithet figures on the coins: This 
has been done especially with reference to the earlier emperors, 
.in whose times all sorts of alterations appear to have been 
frequently and somewhat capriciously introduced, and ru; 
attempt made to preserve anything like uniformity in the use 
of these complimentary appellations. When, on the other 
hand, matters had settled down, during the decline and fall t of 
the empire, to a dead level of formal and even meaningless 
routine, it has not been thought necessary to mention the* 
5ct\ial years. It is scarcely required in the circumstances, 
and is not calculated to add anything really valuable to our 
knowledge. * 
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Honorific Epithets with their Mints. 


, Ujjain, Shah Jahan, 1039 A.H. 

Agra, Akbar, 981 A.H. 

Ilahabad. Aurangzeb, 1071 A H 
Burhanpur, Shah Jahan (nisars only) 
Bikaner, ‘Alamglr IT (1 R.) 

Sarhind, Akbar, 987 A H. 

8 j*>\j 

Burhanpur, Aurangzeb (probably Jet. year). 

Dewal, Akbar, 42 R. 

Lahrl, Akbar. 42 R. 

Surat. Aurangzeb, 1070-71 A.Il. 

Hard war, Shah ‘Alam If, 1212-1214 A.H 


Dehli, Akbar, 964*988 A.H. 

Aurangabad, Aurangzeb, 1100 A.H. to ‘Alaniglt 

11. 

Lakhnau. Akbar, 967 A H. (N.S. XXV). 
Kashmir, Jahangir (Undated Nisar). 

cjbojiy,* 

Agra, Humayun, 941-3 A.H. 

Multan, Aurangzeb, 1069-1072 A.H. ; ‘Alamglr 

11, 7 R. 

Jammun, Shah ‘Alam IT. 1195-1200 A.H, 

Nagor (or .Nagpur), Ahmad Shah ( Wh . ) ; 
‘Alamglr II, Shah ‘Alam II. 

Haidarabad, Aurangzeb, 1099 A.H.-1118 A.H 
Kam Bakhsh ; A‘azam Shah (Wh,) ; Shah 
‘Alam I (1R). 

Ahmadabad, Akbar, 980 A.H. 

Akbarabad, Shall Jahan. 1038-9 A.H. ; 1068 
A.H. 
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Akbarpur Tanda, Akbar, 97x A.H. 

Agra, Babar, 936 A.H. 

„ Humayun, 937 A.H. -941 A.H. 

„ Akbar, 965-988 A.H. 

,, Jahangir, 1028 A.H. (Nisar). 

, ,, Shah Jahan, 1037*8 ; 

Bahraich, Akbar, 970-978 A.H. 

Jaunpur, Akbar, 972-988 A.H. 

Dogaon, Akbar, 974-986 A.H. 

Daulatabad, Shah ‘Alam II. 

Shah jahana bad. Shah Jahan, 1058 A.H. to 
Bahadur Shah 11 . 

Shahgarh Qanauj, Akbar, 968-9 A.H. 
Gorakpilr, Akbar, 984 A.H. 

Lahor. Humayun, 938-940 A.H. 

„ Akbar, 976 A.H. 

Lakhnau, Akbar, 97x-988 A.H. 

Malpur (?), Akbar, 984 A.H. 


• Awadh. Akbar, 966-97x. 

Gwaliar, Akbar, 96x A.H. 

Ajmer, Aurangzeb, 30 II — 50 R. 

,, Shah Alam I, 1R. 

,, Farrukh-siyar, 7 R to Shah ‘Alam II. 

Burhanpur, Shah Alam I (1R) to Sh£h 
‘Alam II. 

Saharanpur, Shah ‘Alam II, 1209-1215 A.H. 

* 

Dogaon, Akbar, 986-1003 ? A.H. 

Mandisor, Shah ‘Alam II, 1203 A.H. 

Ahmadabad, Akbar, 981-996 A.H. 

Burhanpur, Jahandar, 1124 A.H 
Fathpur, Ak^ar, 982*-989 A.H. 

Kork, Akbar, 37 (?)*R. [ H . N. W.] 

Labor, Akbar, 976-989 A.H. 

Fathpur, Shah Jahan, 1 R. 

Lahor, Shah Jahan,, 1 R to ‘Alamgir II 

Patna, Akbar, 984; 987 A.H. 

(?) Jaunpur, Humayun, 939 A.H. 

,, Akbar (Undated). 

Kalpi Muhammadabad,*Akbar, 963-4 A.H. 1 


1 A FathffGr fulus of 979 A.H. has an honorific which was read as 
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Kalpi, Akb ar, 964-968 A.H. 


0 

jlS 

j&Jq) iy*> 






<> 


Jaunpur, Humayun. 937-943 A.H. 
Agra, Babur or Humayun. 936-7 A.H. 


Bijapur, Aurangzob, 1097 A.H. to 
Farrukhslyar. 

Zebabad (?), Shah £ Alam IT. 1218 A.H. ( If V/. ) 1 


Agra, Humayun, 943 A.H. 


Ujjain, Aurangzeb, 1073 A.H. to Shah ‘Alain 1 1 
except Ahmad Shah. 


Muhammadabad Banaras, Shah ‘Alam 1 I.* 


Kabul, Aurangzeb, 1094 A.H. to Muhammad 
Shah. 1151 A.H. 


Dehli, Humayun, 940-2 A.H. 

„ Akbar^ 977-979 A.H. 

(Fathpur) ? Akbar, 979 A.H. 

Ajmer (?)» Akbar, 979 A.H. 

Jodhpur, Ahmad Shah to Shah A lam II. 


by Rodgers. I have not mentioned it as the reading is almost 
certainly wrong and a satisfactory solution of the diffifMilty is still to seek. 

1 Jn .the First Supplement to his Mint-list, Mr. Whitehead called 
attention to a Rupeein the Bleazby collection, dated 1218-45 R. — the name 
on which had been “ tentatively read as Daru-z-Zafar, Zainabad.” It was 
added that “ a duplicate already existing in the British Museum had been 
labelled ‘SirdhSna’ by Prinsep. (Num. Sup. XXV, 236.) Mr. Whitehead 
fs now of opinion that the correct reading is * Zebabad 9 and I am inclined 
to accept the emendation. We know that Shah ‘Alamll bestowed upon 
Begam Samru the title Zebu-n-nisa to mark his appreciation of the 
valuable service rendered by her in 1788. A.C. 

2 The epithet on a fulus of 981 A.H. has been deciphered by Mr. 

Whitehead as d and the coin has been ascribed by him to Tatta, 

(P.M.C.,No. 880), but this is open to serious doubt, and I have thought it 
best to keep out of these lists. 
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Urdu, Jahangir (1025 A.H. 11 R.) 

• Ahmadabad (?). Muhammad Shah.* 

a&dfcAjj 

Ahmadabad, Raf‘iu -d-dar%jat. 

Lakhnau, Akbar, 967 A.H. 

Jaipur, Muhammad Shah. 1153 (?) A.H. to 
Shah ‘A lam Tl. 

Anhirwala rattan, Akbar, 984*985 A.H. 

>*» 

file, 

o^daLJ?,^ 

Ahmadabad, (?) Akbar, 981 A.H. 

• * 

Uhampanlr, Humayun. 942 A.ll. 

A wadi). Shah ‘Alain II 122‘J A.H. 2<> H. 

Urdu. Akbar. 984 A.H. ; 1000 A.H. ; 35 R,~- 
50 R ; Undated; Shah Jahan, (Nisar). 

Haidarabad. Shah ‘ Alam 1 to Muhammad Shah, 
except Raf ‘ I u -d - d a ra j at. 

Amirkot (?), Akbar, 979, 989 A.H. 

Pam pat, Shah ‘Alam I i . 

(?) 

Bareli, Shah -Alam IT, 1209*1220 A.H. 

Agra. Babur, 936 A.H. 

Ahvar, Akbar (Early type). 

Punch, Shah ‘Alam IT ? (Taylor). 1 * 

Gwaliar, Akbar. 987 A.H. 

Akbarabad, Aurangzeb, 1096 A.H. to end; • 
Shall ‘Alam I (1 R). . 

1 Dr. Taylor notes that c“ is prefixed to the name of * Punch’ or 
ich’ on*a copper coin of Shah ‘Alam IT (B.B.R.A. Society’s Journal, 
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Ajmer, Shah ‘A lam I, IK to 

Farrukhslyar, 1 R-6R. 

Akbambad, Farrukjhslyar, 5 R to ‘Shah ‘Alam II. 

Akbarabad, Shah ‘Alain I, 1 R to r 
, Farrukhsiyar, 5R. 

‘Azlmabad, Farrukhslyar, 3 R to 7 R. 

Udavpur-Muhamtnadabad, Akbar, 084 A.H. 

flftX 

Gwaliar, Akbar, 968, 987 (?) A.H. 1 


Mints with their Honorific Epithets. 

Ajmer 

(■) 


Uj.jain 


#oJL> 


Ahmadabad 

oifeuJfjU 

(?) ^ j 

( t ) oAlal,*J jj I a ^la*x 


Centenary Volume, 432, 436). *The only mention of ‘Punch’ in Mr. White- 
head’s Mint-list is under Aurangzeb (A*R), and the authority cited is T, 
i.e.. Dr. Taylor himself. Mr. Burn enters under ‘Punch’ an Auraiigzeb 
Rupee belonging to Dr. Taylor and a Shah ‘Alam II fulus in the Cabinet of 
Pr. White King. In the White King Sale Catalogue itself, the name of 
‘ Punch * is nowhere found, though a fulus of Kila Bundl “ aveo feuille et 
lance comme marques ” is registered. (Part III, No. 4179.) 

It would be exceedingly rash to arbitrate between these authorities 
in «the absence of the coins themselves, though it is clear that there must 
be a mistake somewhere. At the same time there would appear to be 

grounds for thinking that gJjf is prefixed to the name of some mint on a 
fulus of Shah ‘Alam II. 

1 My acknowledgments are due to Mi. R. B. Whitehead for scrutiniz- 
ing this list and calling attention to some errors and omissious. 
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Udaypur 

Urdu 


Akbarabad 

o. 5^1*0 i^ai^xs 

C_£I+)( ,ftiou/0 

✓ 

Akbarpur-Tanda 

Agra 

»4>lj 

cui k».j y ^ 

AaI. 5 *_ ti 

t l3 

Alwar 

Ilahabad 


i±\i 

Amlrkot (?) 

AXftOi 


Awadh 

ibA ojlUaJiy.^ 

Aurangabad 

*yjJu 

- ■ • • 
Burlianpur 

**b 


*Jb 

Bareli 

(?) 4/»lai 

Bahraich 

oJJl±Jfy,v 

Bijapur 
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Bikaner 

Panlpat 

* 

PaUia 

Pat tan (Anhirwala) 
Punch (?) 


Jain mu u 
Jaunpur 

Jodhpur 

h 

Jaipur 


LS'v’ 


( Ji a m pa nir 

Haidarabad 

iLii 

•Doga on 

o^iajfy ^ 

r iui ; k 

T)ehli , 

Cj^ 
x i^l+i !j I £ 

Dewal 
Sarhind 
Surat 


jtXXJ 
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Saharanpur 


Shahjahanabad 

‘Azimabad 

ujUJi 

Fathpilr 

(?) 

Kabul 

«j:w iyj> 


Kalpl 

& 


Kashmir * 

&k*». 


( 1 walla r 


^la/c 

e 15 

Gorakpur 


Lahor 

oil&LJ|y,5 


Lakhnau 

UJ 


<*kcL 

oilhsJf jf& 


)Kr“ 

LahrJ 


• 


Multan 


Mandisor 


Nagor 


Hard war 
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Honorific Epithets according to Reign§ 

Babcjr. 

oiHfeJtjtd ; ^Xs (Agra) (?) ; ^X* (Agra) 

HumayCjn. 

(Agra):* (Agra, Lahor); ^Xs 

Agra) (?) ; AkA tjte (Jaunpiir); (Agra); 

o jJk* (Dehll); pjZ* (Champaner). 

Akbah. 

>» 

(Agra, Sarhind) : (Dewal, Lahrl) ; (Dehll) ; AhA. 

(Lakhnau) ; (Ahmadabad. Akbarpur-Tanda, Agra. 

Bahraich, Jaunpur, Dogaon, Shahgarh-Qanauj, Gorakpur, 

Lahor, Lakhnau, Malpilr (?)) ; akA. (Awadh); 

(Gwallar) ; (Dogaon); c^ihJLJ/ya (Ahmadabad; 

• t •> 

Fathpur, Kora, Lahor) ; eAkJUJ};!i> (Ahinadabad) ; 

^j**h)\* (Patna, Jaunpur. KalpI) ; AkA. wj-oJfjta (Kftlpl) ; 

(Dehli, Fathpur (?) ) ; V (Ajmer); (Lakh- 
nau) ; (Anhirwala-Pattan) ; jte (Urdu) ; (Agra, 

Alwar, Gwaliar) ; (Muhammadabad-Udaypiir) ; 

(Gwaliar). 

Jahangir. 

(Kashmir) AkA. • (Agra), tiisars only ; 

(Urdu). 

Shah Jahan i. 

»*b (Ujjain. Burhanpur) ; cuilUJ^b (Akbarabad, Agra, 
Shahjahanabad); vs-ikJLJty^ (Fathpur, Lahor) ; jh£> (Urdu.) 

Aurangzeb 

%*Xj (Ilhabad); **li (Burhanpur); «J^U« j<>L (Surat); 
^Uiu (Aurangabad): e>U]flj|,3 (Multan) ; (Haidara- 

bad) ; (Shahjahanabad) : (Ajmer); oJJJUJfjb, 

Lahor); (Bijapur) ; (Ujjain); (Kabul) ; 

(Akbarabad). 
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A'azamshah. 


aUij (Aurangabad) ; (Haidarabad) ; 

^Ujjain). 

Kam Bakhsh. 

<3 (Haidarabad) ; j&J fjl* (Bijapur). 


Bahadur Shah Shah ‘Alam 1. 

(Aurangabad) ; (Haidarabad); 

(Shahjahanabad) ; (Ajmer) ; (Burhanpur) ; 

(£ahor) ; (Bijapur) ; c> (Ujjain) ; 

(Kabul), tyxs^jf (Haidarabad) ; (Akbarabad, 

Ajmer); « (Akbarabad). 


Jahandar Shah. 

# .vLAj (Aurangabad) ; (Shahjahanabad) ; 

(Burhanpur); ojJaLJ i;f* (Burhanpur, Lahor) ; 
(Bijapur); (Ujjain); (Kabul); ^ 

(Haidarabad) ; (Akbarabad) ; (Ajmer). 


Farrukhsjlyar. 

,vUj,j 1 Aurangabad] ; vi*i3UsJ|;ia (Shajahanabad); 

(Ajmer): (Burhanpur); (Lahor) ; 

(Bijapur) ; a (Ujjain) ; (Kabul) ; abb 

(Haidarabad) ; uuJ&iJi yilm* (Ajmer, Akbarabad) ; 

( Akbarabad , 4 AzI mabad) . 


R AF‘I U-D-DARAJAT. 

jUb Awap.^. [Aurangabad]'; (Shajahanabad); 

(Ajmer) ; jjj~J tj& (Burhanpur) ; (Lalior) ; 

^f;f^(Ujjairi) ; (Kabul) ; A&df cuL) (Ahmadabad) ; 

oJJbfcJt (Akbarabad). • 

Shah Jaiian II. 

^hb Ai-auL [ Aurangabad] ; ou*&*Ji;b (Shajahanabad) ; 
(Ajmer); (Burhanpur); cuiM-Jip* (Lahor); 

(Ujjain); *&x*>j* (Haidarabad); 

(Akbarabad}, 
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Mtjhammad IbrahIm. 

(Shahjahanabad). 

Muhammad Shah. 

<u~.ap iA. [AiirangabadJ ; (Shahjahanabad): 

(Ajmer) ; ^ (Burhanpur) : srJifcWjyA (Lahor) : 

(Ujjain) ; (Kabul) ; (Alunadabad () ' 

(Jaipur)'; aLu (Haidarabad) ; *a*#)Ud| a 

(Akbarabad). 

Ahmad Shah. 

ajLislA [Aurangabad | ; (Nagor or Nagpur); 

* (Shahjahanabad) ; ^acJt;! ^ (Ajmer) ; (Burhan- 

pur) ; cu&L~Jty & (Lahor) ; (Jodhpur) ; (Jaipur) ; 

^iiUJfyiwe (Akbarabad). 


‘AlamgIr Ti 

( ) (Bikaner) ; (Aurangabad) ; (Mul- 
tan) ; (Nagor or Nagpur) ; (Shahjahanabad) ; 

(Ajmer); a (Burhanpur); odJal*Ji;lA (Labor); 

(Ujjain); (Jodhpiir) : (Jaipur): 

(Akbarabad). 

Shah.iahan III. 

oJUsJiji,* (Shahjahanabad) ; (Akbarabad). 

Shah ‘Alam II. 

( Hard war) ; (Jammun) ; (Nagor or 

Nagpur); (Daulatabad, Shahjahanabad); 

(Ajmer) ; (Burhanpur and Saharanpur) : 

(Mandisor); (Zebftbad ?) ; (Ujjain): 

(Muhanmiadabad-Banaras) ; fjd (Jodhpur); (sb** (Jaipur) ; 
(Awadh) ; (Panlpat) ; &*ks v (Bareli) ; 5^ (Punch ? ) ; 
(Akbarabad). 

BIdae Bakht. 

Shahjahanabad. 

Akbar II. 

va^iUJiy* Shahjahanabad. 
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Bahadur Shah II. 

Shahjahanabad. 1 

* • 

It \v ill be seen from these tables, especially the last, that 
a very small beginning was made by Babur with only two or 
three epithets for a single town, Agra. In the reign of his son, 
the number rises to seven, of which four , £li 

andjjA^ljf^ are prefixed to the name of the same city 
(Agra).* Another place (Lahor) is also called This 

disregard for anything like rule or method in the distribution of 
these appellations is carried to much greater length during the 
lirst half of Akbar’s reign. We can now reckon so lhany 
as twenty separate titles, but the confusion also is proportion- 
ately increased, and no less than thirteen different towns 
of all degrees of eminence are attended by the high sound- 
ing designation, ' Seat of the Kh ilafat . ’ At the same time, two 
different places are called two more are characterised as 
three others are styled four are distinguished 

as and each of six other cities (Ahmadabad, Awadh, 

Dclill. Kalpl, Gwaliar and Lakhnau) is honoured by two differ- 
ent attributives. 

1 It might, be as well to say that on the coins we have 
AjIUeJIjOAmuc - dxblmJfjf^ and JjdJL, and Mr. Lane Poolo’s transcriptions 

are Dai-aUKlvilafah , Mustakarr-al-Khilafah , Bar as-Saltanah , and Baldat 
tB.M.O. Introd. lix.) This is in accordance with the rules of 
irabic grammar and pronunciation, which do not necessarily apply to 
Persian. In Persian as well as Hindustani, we say Khilafat . Salianat 

and Baldah. Mr. Nelson Wright and Mr. Whitehead have - &XhL>» 

and in Persian, but write Khilafat. and Salianat in English. In the 
historical works from which these notes and illustrations are almost 
entirely drawn, there is considerable diversity in the manner of spelling 
these words. In the Bibliotheca Indica Editions of Badaoni (Vol. II)* the 

Iqbalnama and Khafi Khan (Vol. II), cus'llA. and i»*xkJL«i only arrest atlen- 

* 

tion, and the other forms are ncjt at all found or are exceedingly rare. 
In the first volume of the Badiahahnama in the same series, tho words 
are written in both ways, but and are overwhelmingly pre- 

ponderant. In the Ahbarndma , 'Alamgirnama and th e M aa*ir-i-* Alam* 
<ft ri, and dikLo are decidedly in favour, and in the second volume 

of the Badiahahnama they only seem to be tolerated. # 

In these circumstances, it may be safely said that neither of these 
forms is wrong, and that both are indifferent or almost equally correct, 
y; is not easy to make a choice, and it is not without some hesitation 
that I have transcribed the o in full, and this has been done only 
because it seems to be much more in accordance with the Persian 
wystem of pronunciation. 
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Then all this jumble of names and titles comes sharply to 
an end, and the Ilahl issues, of the last two decades of the 
reign exhibit no epithets at all. They continue to be generally 
eschewed on the artistic and interesting issues of dahanglr, 1 
though they are freely employed by himself in his remarkable 
‘ Autobiography.’ They are then revived by $hah Jahan, but 
there is still no conscious attempt to reserve a certain epithet 
for a specified town, or to restrict a particular town to a 
characteristic epithet. Thus, Fathpiir and Lahor are both 

styled OAvJJUJfjte, and first Agra, then Akbarabad, then Shah- 
jahanabad and lastly Akbarabad again are successively en- 
titled vsJJUJijfa. At the same time, Ujjain and Burhanpur 
share the designation between them. It will be seen that 

though there is a revival of the old custom, it is still on a very 
limited scale and the total number of prefixes, is only three. 
With the accession of Aurangzeb, they come again into con- 
siderable vogue, and the number mounts up to thirteen, of 
which no less than nine are so far new that they had never 
figured on the mintages of any of the preceding rulers of his 
house. Aurangzeb also introduced for the first time and main- 
tained throughout his long reign a commendable uniformity in 
their application. Each of these thirteen sobriquets was 
strictly reserved for an individual mint and no mint was per- 
mitted to appropriate more than one title. 

Three new designations ( i ) 

were added by Bahadur Shah Shah ‘Alam I, and one or two 
other changes also were made by him which were responsible 
for some temporary confusion. This was however eliminated 
by Farr.ukhsi t yar who consigned his grandfather’s innovations 
to oblivion and reverted to the old arrangements of Aurangzeb. 

He transferred to his own favourite city ’Azlmabad, 

but the title itself perished with him and ‘Azlmabad also lost 
its preferment. The epithets had now been systematised, and 
become more or less matters of mere form. The single new 
feature of Raf‘Iu-d-daraJat’s mintages was the application of 

cub) to Ahmadabad. The two innovations of Muhammad 
Shah were the conjunction of the title <3^ with the name of 
Jaipur and the use of the epithet for a place still un- 

1 The exceptions are not important, but may be noted here. 
is prefixed to the name of Agra on a nigSr of 102S A.H. in the Panjab 

Museum (No. 1186), and Ah*. to that of Kashmir on an undated nisRr 
which was in the White King collection (Catalogue, Part III, No. 3746)* 
There is also a unique rupee of ‘ Urdu dar rah-i-Dakan* but this descrip- 
tive suffix has, strictly speaking, nothing honorific about it. 
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determined, of Ahmad Shah the prefixing of to the 

name of Nagor. and of jjtexJijh to that of Jodhpur. In tha 
reign of ‘Alamglr II, Bikaner is for the first time styled 
The appropriation of the distinctive appellations of old Musal- 
man cities by the Rajput and Maratha rulers of the day 
reached a clima! under the second Shah ^Alam. The ‘Dogra 

chief of Jammun took a fancy to Sindhia thought 

f iLJfjia would be ‘ just the thing ’ for Mandisor, the Maratha 
(?) makers <3f Daulatabad 1 would have nothing less high-sound- 
ing than and Saharanpur must be called 

Three new titles also were devised, **3^3 for Hard war, for 

Bareli, and for Banaras. Nothing could be *more 

typical of the period itself, or of the total disruption of the 
Empire which it witnessed, than the unauthorized assumption 
bv the Hindu chiefs of powers and dignities and titles which 
were often used in the Emperor’s name against his person. 

# After this preliminary survey, let me proceed w r ith the 
historical commentary which has been divided into two parts. 
In the first, an attempt has been made to throw such light as 
is possible in the circumstances, on the origin and significance 
of the most remarkable or distinctive titles with a view to 
investing these shadowy prefixes with a modicum of reality. 

• In the second, references have been given to all those 
passages in the published works of contemporary historians in 
which honorific epithets are associated with the names of 
the towns. 

Part l. 

Sal* (Sumptuous, rich or resplendent town) is the 

epithet of Burhanpur on a unique coin in the Panjab Museum 
(No. 1017) which is undated, but which must be reckoned 
among the earliest of Aurangzeb’s silver issues. That Em- 
peror had often resided at Burhanpur, when prince -governor 
of the Subas of the Dekkan, and it was there that he had 
fallen madly in love with the fair #ainabad!, so nara^ed from 
Zainabad, one of its suburbs. Burhanpur was, in those days, 
one of the greatest industrial and commercial centres of the 
country, and its weakh and grandeur are often extolled by 
contemporary travellers and historians. Abul Fazl speaks of it 
as <e a large city three kos distant from the Taptl.” It was 

1 These Daru-bKhilafati Daulatabad Rupees have been never published 
and I know them only from a casual mention of them in Mr. Whitehead’^ 
P.M. Catalogue, Introd. p. lxxiv. As the date is unfortunately not given, 
it is impossible to say by whom they were issued, though we know that 
DaulatSbad was for about four years in the possession of the Mahrattas. 
T propose to* discuss tho point more fully on another occasion. - 
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adorned by many gardens in which the sandal wood grew, 
was inhabited by people of all countries, and handicraftsmen 
of all sorts drove there a thriving trade. Jarre, tt, Sin. Ii. 
223. It is said to have been * k greatly embellished under 
Akbar and Jahangir (Imp. Gaz., IX, 104), and Tavernier thus 
writes of it : ci The government of this province is so import- 
ant that it is conferred only upon a son or uncle of the king, 
and Aurangzeb, who now reigns was for a long time governor 

of Burhanpur during the reign of his father There is^ h 

large trade in this town, and both at Burhanpur 1 itself and in 
all the province an enormous quantity of very transparent, 
muslins are made, which are exported to Persia, Turkey, 
Muscovie, Poland, Arabia, Grand Cairo, and oilier places.” 
{Travels, ed. Ball, 1. 51.) The city was plundered by Sham- 
bhaji in 1685 (Grant Duff, Rep. 147), and Khafl Khan m his 
account of that event informs us that Burhanpur and Auran- 
gabad were “ spoken of as the capitals of the Imperial dy- 
nasty, ’’ ^ (Text, II, 272, 1. 7, E.l)., 

VII, 305-6). He adds that it had seventeen rich suburbs, and 
that one of them, Bahadarpiir, had so many merchants and 
bankers in it that jewels, money and goods from all parts <>l 
the world were found there. (E.D.. VII, 306.) 

&+& Jl/0 y y 

* 

Text II 272-3. 

Here probably we have the rationale of the epithet. Wc* 
must look^for it in the wealth of “the bankers and merchants 
who wore owners of lacs, the jewels and gold and goods of all 
the seven climes which were exposed for sale in its shops,” 
and the palaces, mosques and gardens with which, in those 
days, it was adorned. 

T have not found in the histories any example of the 
association of the name of Burhanpur with this title, but then 
we have to remember that it occurs only on a rupee of which 
no duplicate lias been discovered/ 


1 Bukhara is styled l\ gab on the* coins of the Chaghatai 

Mughals. Oliver, J.A.S.B., 1891, p. 10 (No. 1). 

Tn the Rauzatu-8-Safa (Bombay Lithograph, History of Sultan Husain 
BSiqra, Book VII, 8, 25, 89) and the Hdbibu-s-siyar (Bombay Lithograph , 
Hbtory of Timur and his Descendants, III, iii, 109, 110, 128, 134), the 
same title is prefixed to the name of HerSt, which was at the time 
flatter half of the 15th century), 4< the most magnificent city of the East, 
and celebrated not merely for the splendour and dignity of its court 
but the architectural beauty of its mosque3, tombs, colleges and palaces.” 
Erskine, History of BSbar and Humayun, T, 77. Bukhara and Herat 
were both great commercial and industrial centres also. 
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Surat is called ‘ Blessed port ’ on some of the 

early rupees of the c Puritan 5 Aurangzeb. The most prob- 
able explanation of the designation is that ‘ * it was the port 
of departure for the pilgrimage to Mecca.” (J.M.C., III, Introd. 
Ixxviii), This is borne out by the statement that it was 
also spoken of atf the 4 Gate of Mecca ’ (Imp. Gaz. XXIII; 155). 1 
There exists, however, in a history of the* city written by a 
Musalman named Bakhshl Mian, a local tradition which de- 
serves mention. The epithet is there traced to the Gujarat 
Sultan, Malfmud Lafclf. in whose reign the existing fort was 
erected by Safi [Safari Agha, entitled Khudawand Khan, to 
check the inroads of the Portuguese (A.H. 947, A.O. 1540). 
Jt is said that Khudawand Khan who was a favourite Turkish 
dave of the Sulfcan submitted for his sanction before begin- 
ning operations, three different plans. “The king chose 
the one that placed the castle on the bank of the river, and 
under the plan wrote the word Mubarak or the £ prosperous ‘ 
hence the city up to this day is called Surat bandar Mubarak 
(Bpmbay Gazetteer, II, 72, Note 1.) The story may or may 
not bp an ex post facto invention. It is certain, however, that 
ihe epithet is not found in any of the historians of Akbar, 

Jahangir or Shah Jahan. Nor is there any recognition of it in 

the provincial history named the Mirdt-i-Sikandan . 

is. exceedingly common, but occurs only twice 


1 Firishta speaks of kJjUjc (Lakhnau Lithograph, II, 407, 

1. 20), * the blessed port of Jedda,’ because it was the place of disern- 
barcation for the pilgrims from Hindustan to the ‘Holy places.* 

In the excellently-compiled Biographical Dictionary* called the 
Maasiru-l- Umar a, the author quotes an extract from a letter Addressed 
by Sh ah Jahan to his father in the beginning of their quarrel. In this 
the Prince begs the Emperor “ to assign to him in Jagir the Bandar- 
i-Surat which is tho Gate of Mecca, that he might retire there.*’ 

wM 

# ^ Ixy * d*va| t£./o 

Op. Git. I, 147.16. 

There is nothing corresponding to this statement in the Tnznk ot the 
Emperor himself, or the Iqbalnama of his Secretary, Mu‘ a tamad Khan. 
We may therefore , presume that the words are borrowed from the Mda§ir-l 
Jdhangiri of Kamgar Husain! or some other unpublished history of the 
period. * 

Abu Turab Wall (died C. 1005 A.H. 1595 A.C.) speaks of the ports of 
GujarSt as the Gates of Mecca. 

X- V** p 

* i&ljspS A&* fy))* 

* Tarikh-i Gujarat, Bibl. Ind. Text 90, 1, 12. 

It may be added that j<yx) occurs at least six times in 

the Ma’asiriml- Umar a ( Vide I, 289, 373, 412, 578 ; III, 507, 731). 
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in the Maasir-i- Alamglrl and but once in Khaf! Khan. Evon 
on the coins, its vogue is limited to about two years, and it is 
dropped in the 3rd year of the reign. 

appears frequently on the early irsues of 
Akbar, and which is found on the copper 

coins of Hum&yun also figures, sometimes, on the mintages of 
his son. “ The first part of this double title was extensively 
associated,” says Mr. Whitehead, “with the name of the 
capital on the copper coins of the Dehll Sultaps, and the 
second part on those in silver and gold. 9 * (P.M.C. Introd., 
lxxv ). But there does not seem to have been any fixed 

rule or usage in the matter. alone is found pccasionallv 

throughout the 4 Pathan ’ series on Copper and Billon Coins 
also. (Of. I.M.C., II,' Nos. 80-1. 87-8, 160. 168-9, 185-6, 241, 
357-8, 414-447, 457^8 478, 495, 501-4. 526-8, 535, 546-571.) 

Again, cjUfjta. though less frequently, arrests attention on the 
issues in silver (Ibid., Nos. 245-6). is prefixed to the 

names of Deogir and Baulatabad on the coins of the ‘.Great 
Monever/ Muhammad Tughlaq (Ibid., 307-8, 396), and the 
combination oJUsJiyj is characteristic of the mintages 

of Qufcbuddln Mubarak (lb., 243, 247, 249 and 269). On the 
coins of the Sulfcans of Bengal, their capitals Firuzabad and 

Lakhnauti are styled ci and Sunargaon is called 
(Ibid., p. 142). Similarly, Ahsanabad (Gulbarga) is called 

on the coins of the Bahmanls and Shadiabad (Mandu) bears 
the same epithet on those of the Khilji rulers of Malwa. 
(Ibid., Ba&uianl Coins, Nos. 1, 5-13 ; Malwa Coins, Nos. 15-17, 
23*25, .34-36.) But this Shadiabad is, at the same time, quali- 
fied as v^UijIa also (Ibid., 2-14, 30-33, 37, 39-40). 

In all these cases, ‘Hazrat’ refers to i.e. the 

August or Royal Presence or His Majesty. We even now 
speak of the chief town of a district as the Huzur Tahsil, 

the Tahsil which is “ in the or presence of the Collector 

and other government officials Beames in Elliot, Supple- 
mental Glossary, II, 86 nete. See also Hobson- Jobson, ed. 
Crooke, s.v. Huzoor ; Thomas, Chronicles, p. 150. 

alxL aLmsvA ‘ Of auspicious foundation,' makes its ap- 
pearance on the coins of Aurangzeb for the first time in the 
33i?d year of his reign (1100 A.H.). The city founded by him 
(Juring his second viceroyalty of the Southern provinces in the 
neighbourhood of the somewhat older town built by Malik 
Ambar was, Shaft Khan tells us, first called Aurangabad. 
(Bibl. Ind. Text, I, 489.) The earliest known coins of this 
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Etnperoi* — the gold muhr of 1070 A H. (l.M.C. Ill’ No. 1123) 
and the rupee of 1071 A.H. (B.M.C., No. 730) — both bear that 
name only. The epithet is not found in the 

' Alamgi'rnama . a voluminous contemporary chronicle of the 
first ten years of the reign which was completed and dedicated 
to the Emperor in the 32nd year. (E.D. 174.) Its author 

uses several synonymous expressions, e.g. 

ftlj&jjy ixf 

Aj ^yd AlaA, but the specific adjective is never prefixed 

to the name of the town In the Maasir-i- e Alamgiri as well 
as the Murfiakhabu-l-Lubab of Kljafi Khan, the new name 
occurs frequently, but both those works were compiled .after 
the death of Aurangzob. 

Neither of these writers gives the reason of the appella- 
tion, of which there is a tacit recognition in their pages, but 
if is not difficult to understand it. It is common knowledge 
that it was during his stay in Aurangabad that Aurangzeb 
accfUmulated those resources in men, money and munitions 
which* afterwards enabled him to defeat his brothers in the 
struggle for the throne. 1 It was from Aurangabad that he 
had started on Friday, the 12th of Jumad I, 1068 A.H. “ at a 
miraculously blessed and auspicious hour which was the choice 
of persons of wisdom and foresight, and the ornament of the 
ephemeris in the almanacs of Creation, ‘ with a whole world of 
majesty and power and glory and dignity,’ and in the com- 
pany of victory and good luck and good fortune.” 

Ij * 

6 Alamqlrnama, Bibl. Iud. Text, 43, 11. 20-22. 

With all his austerity and ‘puritanism/ Aurangzeb was 
not free from superstition, and it would seem as if he had 
come to look upon this city as associated in no uncertain 
manner with the rise and culmination of his greatness.* It is, 


* So KhSfl Khan speaks of the Dekkan as “ a mine of wealth ancj 
fighting material” ( y Bibl. Ind . Text, II, 862. 

Mr. Lane Poole writes: “The Deccan was the Dauphin^ of the 
Moghul empire. It was there that Shah. Jahan had mustered his strength 
to try conclusions with his father ; and it was thence that Aurangzeb 
drew his forces in the struggle which ended in his coronation.” 4 History 
•f India,’ Ed. A. V. Williams Jackson, Vol. IV, 105-0- 

2 So JahSngir says: “My revered father considering the village of 

SikrI, which \»as the place of my birth, lucky for him by*. j.> 
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perhaps, not altogether devoid of significance that he had, "in 
1100 A.H., just completed that conquest of the kingdoms of 
Bijapur and Gulkanda which had been the greatest ambition 
of his life: The cycle of good fortune which had begun with 
the foundation of the city had been thus completed, fust at 
the time when the Dekkan bade fair to, once more, become his 
headquarters. There is, therefore, nothing surprising in his 
having commemorated the consummation of his plans by 
bestowing on the city associated with their inception anti 
perhaps also, maturity the distinctive title ‘ Khujista-buniyad.' 

cjho Hi da ‘House of peace, safety, security’ is prefixed 
to the name of Agra on the copper coins of Hu may un. 
tJV is never found in A bill Fazl or BadaonI, 

though it does occur once in the Tabaqdt-i-Akbari. But 
nothing is said as to' the reason of the epithet, and we are left 
only to speculation in the matter. The sole explanation J can 
offer is based on the following considerations. 

The first year of the sixteenth century had seen the 
Uzbeg leader ShaibanI Khan pouring the destructive inunda- 
tion of his barbarians over Transoxiana. Bukhara and Samar- 
qand soon fell before him. Shahrukhia and Beshkent were 
ravaged. Khwarlzm w-as next attacked, and Balkh besieged 
and taken. All the horrors of Tatar warfare were afterwards 
let loose on the fair cities of Khurasan. The Persians under 
Shah Isma’ll then came upon the scene, and ShaibanI was 
defeated and killed in a great battle near Marv in 1510 A.C. 
His body was dismembered, the skin ot‘ his head was stuffed 
with hay and sent to the Emperor of Constantinople. The 
skull set in gold, was made into a drinking cup, which the 
Shah >vas proud of displaying at his great entertainments.” 
(Erskine, * History of Baber and Humayun,’ 1, 304.1 The 

in the original], made it his capital,” Tuzuk-i-J cthangiri, Rogers and 
Beveridge, Trans. I, 2. Elsewhere he informs us that Ponlpat ‘ ‘ used to 
be very propitious to my gracious father and honoured ancestors and 
two great victories had been gained in it.” Ibid., I, 58. 

A&a+A to j ft y <^bf y ^ 

'' Sayyad Ahmad Khan’s Edition, 27, 1. 20. 

In another place he writes: “Mu‘taqid KhSn bought a house at 
Agra, and passed some days in that place. Misfortunes happened to 
byn one after another. We have heard that prosperity and bad luck 
depend on four things; first, upon your wife, second, upon your slave; 
t third, upon your house; fourth, upon your horse. Ibid., 1, 235. 

So Mir M'asum informs us that his ancestor “ Baba Hasan AbdBl 
settled at Langur of Kandahar, saying to his disciples, ‘ From this 
earth the smell of friendship comes to me.’ He remained there all his 
days and died there.” Tarikh-i-Sind , Trans. Malet, p. 90. 
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Uzbegs had gone, but the terrors of religious persecution were 
now added to the miseries of foreign invasion. “The Shah's 
first care was -to introduce the observances of the Shia sect 
into his n£w dominions ; and, as he was met by a bigotry and 
a firmness equal to his own, he did not accomplish that object 
without a severe and cruel persecution, in the course, of which 
the blood of many men eminent for their piety and their 
virtues flowed, and many distinguished names were added to 
the list of the martyrs for the pure Sunni faith/’ (Ibid., T, 305) 
The Shah commanded prayers to be recited and the Kh utba 
read in Shi 4 a form in the grand mosque of Herat. 4 * The chief 
preacher of the mosque having honestly refused to repeat the 
curses on the three companions of the Prophet and Aisha, 
the Prophet's wife, was dragged from the pulpit, and cut in 
pieces on the spot. Next* day, the Shall sent for the Sheikh - 
ul-lslam, .... and attempted to bring him over to the new 
opinions. Having failed, the venerable man was condemned 
to a cruel death, in inflicting which the Shah himself is re- 
ported to have taken an active part. This persecution raged 
against recusants of every rank, as long as Shah Ismail rc- 
mairred in Khurasan.” (Ibid., I, 321 .) On the Shah’s death, the 
Uzbegs again invaded Khurasan, took the holy city of Mash- 
had after a sharp resistance, and retaliated bv putting all the 
male inhabitants of Tus to the sword and carrying off all the 
women into slaver v contrarv to the terms of the capitulation. 

Cl bid., I, 457.) 

In these circumstances, many eminent men of both sects 
naturally sought safety in flight and several had taken refuge 
in the Court of Babur. Abul Fazl gives the names of thirteen 
** illustrious men ” — poets, divines, physicians and historians — * 
who were his “ courtiers and companions.” Beveridge, A kbar 
ndma , Trans. I, 280-282. 

With all his faults, Humayun was a man of learning and 
libera] sentiments. His father’s marked predilection for 
knowledge and culture had descended to him. “ He con- 
tinued,” says Noer, 44 the traditions of his house and loved even 
in the midst of all his troubles to be surrounded by poets, 
scholars and authors. It is the* opinion of Nizamu-d-dln 
Ahmad that he was unequalled css an astronomer and mathe- 
matician ; he possessed also wide geographical information ” 
(Noer, 4 The Emperor Akbar,’ Trans. Mrs. Beveridge, I, 13(h) 
He was a poet besides, and we have the authority of Abul 
Fazl for saying that a copy of his complete Divan existed in 
the Imperial Library. (Beveridge, Tr. Akbarnama , 1, 665 and 
Addenda , p. xxix.) He was no bigot in religion, and Firishta 
informs us that he was 44 believed to be of the Shi 4 a persuasion, 
•because he gave such encouragement to Kuzilbashies and the 
inhabitants of Eerak to join his standard from his earliest years , 
so that many persons of eminence in Khorassan, devotees of 
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the Holy Family , found favour with him.” (Briggs’ Transla- 
tion, Heprint, IT , 179.) His court had thus become, as it were, 
a <{ the gathering -pi ace of all men of worth and intelli- 

gence from adjacent countries and afforded an asylurii denied 
by their wild confusion and desolating unrest , for the fostering 
and development of science.” (Noer, Op. cit ., I, 126). 1 In 
this connection, the following passage from ‘Abdu-r-Razzaq’s 
MatVau-s-Sa'adain is instructive and will bear quotation : 

“ Professors of various religions, and even infidels, abound 
in that city \sciL Hormuz], and no measure of f injustice is 
permitted to any one in it; hence the city is called the abode 
of security ( daru-l-aman .)” (Elliot and Dowson, History of 
Tndia, IV, 96. fr'ce also R. H. Major, India in ihe Fifteenth 
Century , Hakluyt Society, p. 7). 

The epithet again attracts attention on the Multan 
Rupees of the very first year of Aurangzeb’s reign. (1069 
A.H.) After hurriedly going through the ceremonies of his 
first coronation at Delill, the Emperor took up the pursuit of 
Dam, who had been forced to quit Lahor, and taken the road 
of Multan. *' On this Aurangzeb, w ho had already crossed 
the Satlaj. altered his course for Multan. Before he reached 
that city, he heard that Dara had proceeded on his flight 
.... He therefore gave up his march to the westward, and 
returned without delay to Delhi.” (Elphinstone, ed. Cowell, 
605.) Aurangzeb left Delhi on 7th Zllqa‘ada 1068 (‘Alarm fir- 
ndma , 160), crossed the Satlaj on the 5th of Zllhajja (Ibid., 
192), was within three koss of Multan on the banks of the 
Ravi on 7th Muharram, 1069 A.H. (Ib., 207), and paid a visit 

1 The most eminent of those literary refugees was the historian 
Khwandmir, who has himself given a long account of the “annoyances 
and misfortunes to which he was subjected under Uzbeg rule in Horat.” 
(A. S. Beveridge, Memoirs of Babur, 005 Note. See also Elliot and 
Dowson, IV, 142-3.) He paid his respects to Babur on Saturday, the 4th 
of Muharram, 935 A. H., at Agra (E.D., IV, 143) and his Hahlbus-Siyar 
was finished in Babur’s Camp at Tirmohani near the confluence of the 
Sarjii and the Ganges. (Bombay Lithograph, I, iv, 84; E.D.,IV, 155 
0.) Ho afterwards wrote the Humayun-nama or Qanun-i-Humayuni 
accompanied Humayun to Gujarat and died in his camp in 942 A.H. 
(Beale, Oriental Biographical Dictionary, ed. Keene, s.n. ; E.D., V, 1 10. 
Two other emigres — Maulana Shihab, the Enigmatist, and Mir Ibrahim 
the Harper, are also mentioned. A. S. Beveridge, Loc cit., 005; 
vBadSoni, Ranking’s Translation, 1, 449-50. A later refugee was Mir 
‘Abdu-l-Latif QazvTnI. Suspected of leaning towards the Sunnis, he and 
his father Mir Yahya were persecuted by the bigot Shah Tahmasp. The 
father being too old and infirm to fly,” died in prison at IspahSn. The 
son “ fled to Gilan, and afterwards at the invitation of the Emperor 
JHumayun went to Hindustan.” (Blochmann. Ain, Trans. I. 447-8). Of 
*this man, Abul Fazl says that “ from his lack of bigotry and his broad- 
mindedness, he was called in India a Shia and in Persia a SunnuV 
( Akbarnama, Trans. Beveridge, II. 35). He was appointed tutor to Akbar 
in the second year (964-5 A.H.), and it was he who first taught Akbar the 
principle of the Sulhd-Kul or ‘ Universal Toleration.* 
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to the shrine of the Saint Bahauddln in the city on the 9th 
(lb., 200). In. the ( Alamgtrnama, the epithet occurs for the 
first time in the heading of the chapter describing the “ Re- 
turn of the victorious retinue from the Ddrud-amdn of 
Multan to the Daru-s-Saltanat of Lahor and the march thence 
to the Ddrud-kMldfat of Shahjahanabad ” (jd. 211). It is quite 
possible that Aurangzeb coined the epithet as a memento of 
the sense of security lie experienced on hearing of Dara’s 
•flight from Multan to Bhakkar. “ He had been travelling,” 
writes. Mr. Lane Poole, “ by forced marches day and night, 
with his usual unflagging energy, lived the life of a common 
soldier, ate nothing but meal, drank bad water, and slept on 
the bare ground. His endurance of hardships awed his fol- 
lowers ; but Dara’s own fatal tendency to political suicide 
saved his brother further trouble. The misguided prince, 
when aware of Aurangzeb’s pursuit, instead of seeking to build 
up a formidable resistance at Kabul, where he was sure of 
the support of the governor, Mahabat Khan, turned south to 
Sipd. Aurangzeb at once saw that the enemy had practically 
disarmed himself, and leaving a few thousand horse to keep 
up the chase, he returned to the cast.” (Aurangzeb, Rulers 
nf India Series , 55-6.) Briefly, we may fairly suppose the 
title to have been conferred upon the city in grateful recog- 
nition of the peace and tranquility he had himself experienced 
in its neighbourhood. There was now no reason for anxiety, 
his most dangerous enemy had, instead of doing the thing 
he feared, done that which he hoped and wished, but never 
expected lie would, and his throne was practically secure. 

Such an explanation of the honorific is, at first sight, not 
unsatisfactory, but there are two fairly well-attested facts in 
the history of the town which appear to militate against it. 
In Multan are buried two of the most renowned saints of 
Musalman Tndia — Shaikh Bahau-l-haqq wau-d-dln Zakarrlya 
and his grandson, Shaikh Ruknu-d-din. Of -the first of these 
personages, it is said that when a Mongol force “ descended 
on the province and dismantled the walls of the city,” the 
citizens were saved from a general massacre by a ransom paid 
by him. (Imp Gaz., XVIII, 26 . \ The sum is said to have 
been 100,000 Dinars. (Raverty, Tabaqat-i-Ndsiri, Trans. 1201 
note; see also 784, 844 and 845 n). This appears to have 
occurred about 653-4 A.H., 1257 A.C., and the saint is believed 
to have died on 7th Safar 665 A.H., 7th November, 1266 A.C. 
(Jarrett, Ain, III, 363 ; Beale, Biographical Dictionary , s.n.). 

His grandson, Ruknu-d-din, is reported to have rendered the 
people of Multan a similar service in the following century. 
# When Bahram Iba, the adopted brother of the Sultan Tughlaq, 
raised a rebellion in Multan, the Emperor Muhammad marched 
against hijn, and he was defeated and put to death. “ His 
hegtd,” says Badapnl, “was brought to the Suljan, who in- 
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tended to set the blood of the Multanis flowing like rivers on 
account of his crime, but when the Shaikhu-l-Islam Quibu-1- 
‘Alam Shaikh Ruknu-l-Haqq wau-d-dln Quraishi .... having 
bared his venerable head, presented himself at the court of 
the Sultan and made intercession, the Sultan pardoned the 
offences of the people ” (Ranking's Translation, I, 304.) 
Firishta also tells ns that the king then gave orders for a 
general massacre of the inhabitants of Mooltan, but the 4 
learned sheikh Rookn-ood-Deen interceded for thepi, and pre- 
vented the effects of this cruel mandate.” (Briggs, Rise of 
the Mahommedan Power , Calcutta Reprint, 1, 421.) 

Briefly, the city would seem to have twice received quarter 
(cjU^,* quarter, pardon, indemnity, grace) through the interces- 
sion of these Saints, and might have been called in conse- 

quence. The difficulty is that there is no trace of this parti- 
cular epithet in historical literature before the time of Aurang- 
zeb. 1 * * It is found in the ‘ Alamgirndma and occurs also in the 
Maasir-i-' Alamghi, though not in Khafl Khan. There is /io 
example of its use, however, in any earlier writer, though 
Firishta speaks of Multan as ill aJ, c The Cupola of Islam,’ 

in an untranslated chapter of his History. (Lakhnau Litho- 
graph, II, 404, 1. 17). 

It may be also not unworthy of notice that Multan is 
called Wj 4 Excellent City 1 in the ‘ Alamgirndma , (210, 
217) and Or ( Ibid ., 209). o/o!/ is “a miracle per- 

formed by holy men as opposed to *>****>, a miracle wrought by 
God through His Prophets in proof of their mission.” ( Hughes , 

Dictionary of Islam , s.v.) It is generally believed among the 
Mahammedans.” writers Dr. Lee, “ that every saint has it in 
his power to perform miracles without laying claim to the 
office of a prophet.” 4 Travels of Ibn Batata.’ Trans. 1829, 
p. 7 note. 

During the dissolution of the Mughal Empire, the title 
is prefixed to the "name of Jammun on the coins of 

the Dogra prince Ranjlt Dev. It looks at first sight, like a 
pretentious or meaningless transference by the Hindu chief 


1 In a FarmBn said to have been issued by Akbar in the 37th year of his 
reign, granting to Hir Vijaya Surl, tho Jain places of pilgrimage atGirnar, 

Abu, Psrasnath, etc. 0 bf j£\ f ^UUiy* 

and are all distinctly mentioned, but the document itself is, 

on several grounds, open to suspicion. The Farm an has been published 
with a photographic facsimile and translations into English and Hindi by 
Muni Jinavijayaji in the Introduction to a Sanskrit poem on^kbar called 
Kriparas Kosh. ( loc . cit. pp. 35, 40). • 
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of* the title borne by Multan to his own capital. There are, 
it must be said, several other examples of the annexation by 
the rebellious vassals of the empire of the epithets, originally 
devised with some show of reason, by the Musalman Padishahs. 
Thus Sindhia pleased himself with calling Mandisor 
The Rafchor of # Jodhpur laid hands upon Some 

Daulatabad rupees struck, apparently, by the Mahrattas 
bear the incongruous prefix Daru-l-j Khilafal and the person 

in authority fit Nagor (or Nagpur) took a fancy to an 

old epithet of Ajmer. 

It is true that J&odgers was of a different opinion. His 
remark that«Z)5m-Z-^[wan-i Multan was given “more because 
of the rhyme than the reason” provokes the obvious com- 
ment that Ddrud-Amdn-i-J&mmun seems to have neither 
rhyme nor reason.’ Our knowledge of the political history 
of Jammuu is really very small, but he seems to have felt no 
difficulty in accepting an explanation which he had come 
across in the Urdu History of the Panjab, written by Rai 
Kanhvva Lai Bahadur. “He says” writes Rodgers, “ that in 
those days Jammu was regarded as the abode of peace and 
>afety, that bankers and merchants had fled from the Sikh- 
sj toiled plains of the Pan jab, and had taken refuge in Jammu 
where Ran jit Deo was too strong for the Sikhs to attempt 
anything against him.” (J.A.S.B., 1885, p. 62.) Onee more, 
he assures us that ‘ the time in which he [ scil . Ranjit DeoJ 
lived was one of utter lawlessness, yet his little state was the 
abode of peace and safety ( cjUfhpi ).” Ibid. 63. Lastly, he 

asks his readers to notice “how the title of ‘ Dar-ul-Aman,' 
the 4 dale of Safety ’ agrees with the description of its condi- 
tion under Ranjit Deo as given above by Rai Kanhiya Lai. 
(Ibid., 64.) 

This Urdu work was, according to Rodgers himself, written 
only in 1877 A.O., and this explanation would appear, so far. 
to be unsupported by contemporary or other evidence of 
a reliable kind. But I find that the statement really rests on 
much better authority than, Rai Kanhya Lai’s. Forster who 
passed through Jammu about A pill 1783. writes: “ Runzeed 
Deve, the father of the present chief of Jumbo, who de- 
servedly acquired the character of a just and wise ruler.^ 
largely contributed to the wealth and importance of Jumbo. 
Perceiving the benefits which would arise from the residence 
of Mahometan merchants, he held out to them many en- 
couragements and observed towards them a disinterested and 
honourable conduct. Negative virtues only are expected* 
from an Asiatic despot ; * * * but the chief of Jumbo went 

further than the forbearance of injuries; he avowedly pro- 
tected and indulged his people, particularly the Mahometans, 
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to whom he allotted a certain quarter of the town, * * * 

and that no reserve might appear in his treatment of them, a 
mosque was erected in the new Colony; a liberality of dis- 
position the more conspicuous, and conferring the greater 
honour on his memory, as it is the only instance of the like 
toleration in this pa^t of India. * * * He was so desirous 

also of acquiring their confidence and esteem, that when he 
has been riding through their quarter during the time of 
prayer, he never failed to stop his horse until the priest had 
concluded his ritual exclamations. The Hindoos once com- 
plained to this Chief that the public wells of the town were 
defiled by the vessels of the Mahometans, and 'desired that 
they , might be restricted to the water of tho river, but 
he abruptly dismissed the complaint, saying that water w^as 
a pure element, designed for the general use of mankind, 
and coul(J not be polluted by the touch of any class 
of people. An administration so munificent and judicious, at 
the same time that it enforced the respect of his own subjects 
made Jumbo a place of extensive commercial resort. where*,all 
descriptions of men experienced in their persons and property, 
a full security.” George Forster, 4 A Journey from Bengal to 
England.’ Ed. 1798, I, 245-7. 

This extract cannot be commended for brevity, but. 
nothing could give a more vivid idea of the Oriental conception 
of a Daru-l’Aman than this European traveller’s picturesque 
description of this Dogra prince’s broad-minded tolerance. 
Indeed, we have here an elaborate paraphrase of the single 
sentence in which ‘Abdu-r-Razzaq explains why Hormuz was 
honoured with the same appellation in his own day. 

Cunningham aho in his ‘ History of the Sikhs ’ has something 
to say about the matter. 

“ Har! Sing Bhang! died, and he w as succeeded by Jhanda 
Singh, who carried the pow er of the Misal to its height. [He 
says this took ‘place about 1770]. He rendered Jammu 
tributary, and the place was then of considerable importance, 
for the repeated Afghan invasions, and the continued in- 
surrections of the Sikhs, had driven the transit trade of the 
plains to the circuitous bvt safe route of the hills: and the 
character of the Rajput chief Ran jit Dev, was such as gave 
confidence to traders, and induced them to flock to his 
capital for protection.” (Op. Oil. Ed. Garrett. 114). 

It remains to add that after Ran jit Dev’s death, Jammu 
ceased to be * a place of safety ’ or ‘ security.* Dr. Vogel writes : 
'‘Jammu was first invaded by Bhamma Singh in 1761, and Hari 
Singh in 1762, both of the Bhangi Misl, and the capital w as plun- 
dered. The Sikhs were however compelled to retire before fi 
fresh invasion of the Afghans under Ahmad Shall in 1764, 
and for twelve years there was peace. The second inroad was 
invited in 1774 by dissensions in the Jammu royal family. 
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Ranjit Dev, was at variance with his elder son, Brajraj .Dev, 
and wanted to. pass him over in the succession. * * * 

In the struggle which ensued, no decisive success was secured 
by either side and the Sikhs ultimately withdrew. *•* * The 

next inroad occurred in 1782 under Maha Singh Sukarchakia, 
the father of Rarfjit Singh. By this time l^anjit Dev was dead. 

* * * The city of Jammu was plundered and burnt and 

the country laid waste, and this was followed by a dreadful 
famine which caused much distress/ ’ (‘ The Panjab Hill States ’ 
in Journal bf the Pan jab Historical Society, (1914), Vol. Ill, 
117-8.). 

The problem of these coins of Ranjlt Dev is not an easy 
one. Neither the date of his accession to the throne, nor that 
of his death is accurately known. According to the circum- 
stantial account in Major G. Carmichael Smyth’s ‘History of 
the Reigning Family of Lahore with some account of the 
Juinmoo Rajas’ (quoted by Rodgers), he was horn in 1724, 
ascended the throne in 1742 and ieigned ‘ in peace and pros- 
perity till 1780 A.D. when he died.’ (Ibid., 65.) The difficulty 
is that we possess coins struck in Ranjlt Dev’s name in tiamvat 
1841 (26 R.), i.e. 1784-5 A.C. Some other coins issued from 
Daru-l-Aman-i-Jtimmun in the name of 8 liah ‘Alam II are 
dated 1195 (XXIII R.). 1196 (XXIV R.) and 1197 (XXV R.), 
i.e. 1781, 1782 and 1783 A.C. 

* Forster says that Ranjlt Dev died in 1770. 

“ It appears,” he writes, “ that Jumbo continued to increase in 
power and commerce until the year 1770, the period of Hunzeid 
Deve’s death , when one of his sons, the present chief, contrary 
to the intention and express will of his father, seized on the . 
government, put to death one of his brothers, the intended 
successor, and imprisoned another ; who having made hjs escape 
sought the protection of the Sicques.” (Op. cit , I, 247*8.) 

The compiler of the article on Sialkot on the ‘ Imperial 
Gazetteer ’ asserts that Ran jit Dev died in 17.73 A.C. (Op. Cit. 
XXII, 328). Cunningham declares that the event occurred in 
1770. (‘ History of the Sikhs,’ Ed. Garrett, 1918,^p. 115 note). 

Dr. Vogel, who has recently devoted considerable attention to the 
history of the Panjab Hill •States^ and had the advantage of 
examining their archives, implies that Ranjit Dev was alive in 
1774, and died only in 1781. c ‘ Amrit Pal reasserted the claim 
of Basohll. and with the help of Ranjit Dev of Jammu seized 
the territory in 1774. On the death of Ranjit Dev in 1781, 
his sen and successor acting as lord paramount, restored these 
Parganas [Scil. Bhalai and JundhJ. to Chamba. * * *. The 

Tankarl letter from Brajraj Dev conveying the territory t^o 
phamba is still extant, and is dated 15th Bhaclon, S. 57 (A.D. 
1781). In another Tankarl document from the same source, 
dated 18th, Bhadon, S. 59 (A.D. 1783) t we find the same 
statement.” ‘History of Basolili State in Journal, Panjab 
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Historical Society , Vol. IV, 1915 , p. 94. (See also Ibid., p. 
44) 

It is obvious that there is a mistake or confusion some- 
where. If c the coins were struck by Ranjlt Dev himself, these 
dates must be wrong. If the dates are correct, the coins must 
have really been issued by some one else in hfs name after his 
death. 

4 Abode of blessings or prosperity’ is coupled, 
with a mint-name of which it is not easy to say whether it is 
Nagor or Nagpur. I am personally inclined to prefer the 
former reading for the following reason. Dr. White King had 
a Ddrul- Mansur -i' -Jodhpur rupee of the fourth year of 4 Alam- 
gtr II. There is in the Pan jab Museum a Ddrul -Barakat-i- 
Nag-r rupee of the fifth year of the same Emperor. Both 
coins have been figured, the Jodhpur coin in Num. Chron. 
1896, Pt. ii, PL xii, fig. 8, the Ddru-l-Barakdt rupee in P.M.C., 
Pl. XVII, ‘No. 2839. It seems to me that there is a very close 
resemblance in the style of the lettering which is, by itself, of 
a somewhat peculiar type. The obverses, in particular, are 0 so 
similar as to indicate that the dies of both were either cyt by 
the same person or that the engraver of the second had the 
first before him as his model. 

The history of Nagor in the 18th century may possibly 
throw some light on the origin of the epithet. Tod writes : 
44 Of the twelve sons of Ajeet [Ajlt Singh, Raja of Jodhpur |, 

Abhe Sing and Bukht Sing were the two elder To 

Bukht Sing, who was with his father, the eldest brother wrote, 
promising him* the independent sovereignty of Nagore where 
they then were .... as the price of murdering their common 
sire. Not only was the wretch unstartled by the proposition, 
but he executed the deed with his own hands, under circum- 
stances of unparalleled atrocity.” ( 4 Annals and Antiquities of 
Rajasthan,’ Calcutta Reprint, 1898, I, 763.) 

This was in Yikram Samvat 1781 (1724 A.O.). On coming 
to the throne, Abhay Singh not only fulfilled his promise to his 
brother, but added to it the fief of Jhalor. (lb , I, 764.) After 
a reign of twenty-six year&, Abhay was succeeded hy his son 
Ram Singh in 1750 A.C. Bakht Sing 44 absented himself from 
the inauguration, and sent This nurse as his proxy. This was 
construed as an insult by Ram Singh who resumed the fief 
qf Jhalor. “(Ibid II, 944.) A civil war broke out. Ram 
Singh was defeated at Mairta, and Bakht Singh became King 
of Jodhpur k< with the support of a great majority of the 
clans.” (Ibid., 946.) He ruled only for three years but during 
that short period, 44 he found both time and resources to 
strengthen and embellish the strongholds of Marwar. He 
completed the fortifications of the capital, and greatly added 
to the palace of Joda from the spoils of Ahmedabad. He re- 
taliated the injuries on the intolerant Islamite, and threw dqwn 
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his shrines and his mosques in his own fief of Nagore , and with 
the wrecks restored the edifices of ancient days.” (Ibid., 948.) 
Bakht Singh was poisoned in S. 1809 (1752 A.C.) and succeeded 
by his son Bijai Singh. Meantime, the dispossessed JRam Singh 
had called in Jayappa Sindia to his aid. Bijai was defeated on 
the plains of Merta in 1756 and obliged tp take refuge in his 
father’s old fief of Nagor. c< During six months, he defended 
himself gallantly in Nagore, against which the desultory 
iflahrattas, .... made no impression.” (Ibid., 774.) While 
the siege waS dragging on, ‘‘a Rajput and an Afghan .... 
offered .... to sacrifice themselves for his safety, by the 
assassination* of the Mahratta commander.” Jayappa was 
murdered at the door of his tent ; one of the assassins “ plunged 
his dagger in his side, exclaiming 4 this for Nagore!’ and 
‘ this for Jodhpur ! ’ said his companion, as he repeated the 
mortal blow.” (Ibid., 776-7.) By this murder, the hordes of 
Jayappa were converted “ from auxiliaries into principals in 
the contest.” and were appeased only by the cession of Ajmer 
and, a fixed triennial tribute. But they at the same time 
k * displayed the virtue common to such mercenary allies, and 
abandoned Ram 8ingh to his evil star.” Bijai Singh himself 
reigned in peace for several years. (Ibid , 953.) 

Tt may be fairly conjectured that the epithets 

and are connected with these events. Nagor was 

inseparably associated with the rise of Bakht Singh’s fortunes 
and Jodhpur with their culmination. Both towns were Bijai 
Singh’s towers of strength also and remained faithful to him. 
This is perhaps the reason of their being entitled 4 Abodes 
of blessing ’ and £ Abodes of victory ’ on the coins. 

‘Seat or Land or Country of Holy War’ makes 
it first appearance on the coins in 1099 A.H. There is no 
room for doubt as to the reason of the epithet. “ When 
Aurangzeb drew near to Haidarabad,” Kliafl Khan informs us, 
“ A bill -Hasan. ..sent a letter to Aurangzeb, renewing his 
protestations of obedience, and reiterating his claims to for- 
giveness. ... Aurangzeb wrote a reply, the gist of which is 
as follows : ' The evil deeds *of thig wicked man pass beyond 

the bounds of writing ; but by mentioning one out of a hun- 
dred, and a little out of much, some conception of them ma} 7 
be formed. First, placing the reins of authority and govern-* 
ment in the hands of vile tyrannical infidels ; oppressing and 
afflicting the saiyids, shaikhs and other holy men ; openly 
giving himself up to excessive debauchery and depravity ; 
indulging in wickedness and drunkenness night and day 
leaking no distinction between infidelity and Islam, tyranny 
and justice, depravity and devotion, w r aging obstinate war in 
defence of ijifidels ; want of obedience to the Divine Com- 
mands and prohibitions, especially to that command which 
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forbids assistance to an enemy’s country, the disregarding of 
which had cast a censure upon the Holy Book in the sight 
both of God and Man Moreover, it had lately be- 

come known that a lac of pagodas had been sent to the 
wicked Sambha.’ ” (E.D. VII, 325 ; Text IT, 327-8). The 

same writer subsequently tells us that affcer the conquest, 
“the city was called the hostile country (daru-l-jihdd) ” (Ibid., 
336), and that ‘Abdu-r-Rahlm Khan was appointed Muhtasib 
or censor. “ It was ordered that several customs of the infidels 
and other innovations which the irreligious (or heretical) Abui 
Hasan had introduced should be set aside, and that the idol- 
temples should be demolished and mosques erected in their 
stead.” 1 f 

* a 2 LJfJo J* j, y +*** 

Bibl. Ind., Text II, 358-9. 

Among the passages in the Qur’an in which Jihad is 
enjoined (Sura II, 214-5 ; IV, 76-9 ; VIII, 39-42 ; IX, 5«6 : < IX, 
29), the persons against whom it is a duty to declare it are 
most clearly indicated in the last, which runs thus: “Make 

war [ ] upon such of those to whom the Scriptures have 

been given as believe not in God, or in the last day, and ivho 
forbid not that which God and His Apostle have forbidden , and 
who profess not the profession of the Truth.” 

The head and front of Abii-l-Hasan’s oilending had been 
the assistance given to the daruA-harbi ShambhajI and “ want 
of obedience to the divine commands and prohibitions.” The 
first thing Aurangzeb did after the conquest was to give orders 
for the setting aside of j‘ several infidel customs and other 
innovations which the irreligious (or heretical) Abu-l-Hasan 
had introduced.” Now, what were these customs ? Taver- 
nier, Thevenot ‘and Manucci have left us some word-pictures 
of Haidarabad which enable us to understand the reasons of 
Aurangzeb’s denunciation. 

“There are,” says the first of these travellers, “ so many 
public women in the town, the* suburbs and in the fortress, 
wdiich is like another town, that it is estimated that there 
are generally more than 20,000 entered in the Darogha’s register, 
* without w'hich it is not allowed to any w oman to ply this 

trade In the cool of the evening, you see them before 

the doors of their houses It is then also that the shops 


1 The orders were evidently executed. ( 

“At Maisaram, 10 miles south of Hyderabad, are the remains of 
same Hindu temples destroyed by Aurangzeb after the fall of Goleonda.” 
‘ Imperial Gazetteer/ Ed. 1908, VI, 126. % * 
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wliere they sell tari | toddy J are opened The king derives 

from the tax which he places on the tari a very considerable 
revenue, ami it is principally on this account that they allow 
so many public women, because they are the cause of the 
consumption of much tari, those who sell it having for this 
reason, their shop^ in their neighbourhood. ^These women have 
so much suppleness and are so agile that when the king who 
reigns at present wished to visit Masulipatam, nine of them 
?erv cleverly represented the form of an elephant, four mak 
ing the foui* feet, four others the body, and one the trunk, 
and the king mounted above on a kind of throne, in that way 
made his enUy into the town.” (‘ Travels/ ed. Ball. I, 157-8). 1 * * 
Publiek Women.” says Thevcnot, “ are allowed in the 
kingdom, so that nobody minds it when they see a man to 
their Houses and they are often at their Doors well drest, to 
draw in Passengers ; But they say, most of them are spoiled. 
The common People give their Wives great Liberty : ’ When a 
Man is to be Married, the Father and Mother of his Bride, 
ina^e him promise that he will not take it ill, that his Wife 
go an^l walk through the Town, or visit her Neighbours, nay 
and drink Tarv, a drink that the Indians of Golconda are ex- 
treamly fond of.” (‘ Travels into the Levant.’ Eng. Trans, 
of 1687, Pt. TTT, p. 97.) 

Manucci tells a story (which is too long to quote in his own 
werds), of a Musaltnan from Persia who on being wantonly 
insulted by a Hindu, gave him a slap. The Hindus then 
gathered in great numbers, beat him, bound him and carried 
him to Madana, Abu 1- Hasan’s Brahmin minister. The minister 
ordered the hand with which the blow had been given to be 
cut oft. The Musal man fried the severed hand in oil, showed 
it to Aurangzeb, and cried out that God had made hjm king 
k£ to redress injustice, such as this done to a Sayvid, a descen- 
dant of the Prophet He was told to be patient and in 

due time punishment would be inflicted, for the little respect 
paid bv the tyrant to the chosen of God.” [rvine, 4 Storia 
do Mogor,’ Trans. J II, 131-2. 

The following dicta from th'> ‘ Fatawa-i- c AlamgIrl/ a 


1 This is borne out by what KJiafI Khan says, Elliot and Dowson, 
VII, 330. “ He [Muhammad Quli Qutb Shah, King of Gulkanda] took 

great pains in repairing the fort of Golkonda. He had a wife named, 
Bhagrnati, of whom he was very fond. At her request, he built a city 
two hos distant from the fortress, to which he gave the name of Bhftg- 
nagar. Some time after tho death of Bhagrnati, the name was changed 
to Haidarabad ; but in the vernacular .language of the people it is slrill 
called Bhagnagar. That woman had established many brothels and 
drinking shops in that place, and the rulers had always been addicted 

%o pleasure and to all sorts of debaucherry. Abu-l-Hasan exceeded all 

his predecessors in his devotion to pleasure. So the city got an evil 
name for licentiousness. After the conquest by Aurangzeb, it was called 
the hostile country {daru-l- jihad) ” 
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work on Sunni jurisprudence, composed by a syndicate' of 
scholars under the instructions of Aurangzeb himself are of 
interest “ A Daru-l-harb becomes a Ddru-l-Isldm on one condi- 
tion, namely, the promulgation of the edicts of Islam. The 
Imam Muhammad in his book, called the Ziyddah , says a 
Ddru-l-lsldm again becomes a Daru-l-harb, according to Abu 
Hanifah on three /conditions, namely (1) that the edicts of the 
unbelievers be promulgated, and the edicts of Islam be sup- 
pressed ; (2) that the country in question be adjoining a Ddr\> 
l-harb and no other Muslim country lie between them, that is. 
when the duty of Jihad or religious war becomes incumbent on them , 
and they have not the power to carry it on ; (3) that^ no protection 
(aman) remains for either a Muslim or a zimmi, viz. that 
amdnu-l-awwal, or that first protection which was given to 
them when the country' was first conquered by Islam.” 
Faiawd-i- Alamgirt. Vol. II, p. 854, quoted in Hughes’ e Dic- 
tionary cf< Islam,’ p. 69. fc‘ee also Houtsma, * Encyclopaedia of 
Islam,’ S. V. Ddral-llarb. 

‘Seat of the Khilafat (Caliphate) ’ One of the 
strangest things about the issues of the first period of 
Akbar’s reign is that this epithet is indiscriminately associated 
with the names of no less than thirteen mints, Ahmadabad. 
Akbarpilr-Tanda, Agra, Awadli, Bahralch, J aun pur, Dogaon, 
Shahgarh-Qanauj, Owaliar, Gorakpfir, Labor, Lakhnau, and 
Mai pur (?). It is not easy to understand why so many places 
of, at best, but second or third-rate importance were given such 
an exalted appellation. There is something of the same confu- 
sion in the historians of the period. Agra, Dehll, Fathpiir and 
Lahor are all promiscuously called Ddru-l- Khilafat , and at the 
same time have other epithets of similar import, but it is not 
carried to anything like the same length. Moreover, all those 
four towns were or had been metropolitan centres in the real 
sense, at some time during the reign. It is not easy to suggest 
an explanation, and I can only cite a passage in the ATcbarndmo 
which appears to have some bearing on the matter. Writing 
of Humayun’s * Return and Restoration,’ Abul Fazl says . — 

“ As the affairs of the Pan jab had been happily arranged 
by the expedition of Hfe Majesty the Shahinshah [i.e. the 
Prince AkbarJ there. His Majesty Jahanbanl [scil. Humayiin| 
remained in Dehll, and employed himself in the work of poli- 
tical administration. He gave his attention to the reconstruc- 
tion of the territories, the extirpation of enemies and the con- 
quest of other provinces. He repeated^ said that he would 
make several seals of government , and labour for the regulation 
of India. Dehll , Agra, Jaunpur, Mdndu, Lahore, Qanauj and 
other suitable places would be chosen and in every place theie 
would be an army under the charge of a prudent, far-seeing, 
subject-cherishing and just officer, so that there should be no 
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nSed for an auxiliary force. And he would not keep more 
than 12,000 horse attached to his own person/’ (Beveridge, 
Akbarnama* Trans. I, 642 ; Bibl. Tnd. Text I, 356.) 

The unhappy accident which befell him soon • after his 
restoration put an end to this, and many other magnificent 
projects so far aS he was concerned, but it is not impossible 
that the idea of having 4 4 several seats of government ” [the 

word in the original is ] at 44 Dehll, Agra, daunpur. 

Mandu, Lahore, Qanauj and other suitable places ” was seized 
with avidity by the highly receptive mind of his son who 
appears from the very first, to have been troubled, as Mr. 
Lana, Poole puts it, with 4t a perpetual restless yearning after 
innovation/ (B.M.O. Introd lxvi.) 

It is true that after the introduction of the Ilahi types, all 
these Darn 4- KhilajaU , Daru-s Saltanats } and the rest were 
swept off the board, and are rarelv found on the coins before the 
accession of Shah Jahan, but while they were in vogue, there 
appears to have been no small diversity and caprice in their 
application. 

Abode of goodness, felicity, grace, is observed on 
the coins in conjunction with Ajmer about the thirtieth year 
of Aurangzeb’s reign, but the epithet itself is really of much 
older origin, and is coupled with the name of town in the 
Badisliahnama of ‘Abdud -Hamid Labor! which appears to have 
been completed about the twentieth year of Shah Julian (Bibl. 
Ind. Text I. pt. i. 165, 174)/ Several other synonymous titles 
are bestowed upon the town bv the historians, e.g 

Abode of blessing ; 

aki, District of gracious foundation : 

Abode of felicity or bliss ; 

c£)U/o Blessed district, territory or place : 

in all of which there are clear allusions to the spiritual benefits 
accruing from pilgrimages to the tombs of Shaikh Mu'Inii-d- 
din ChishtI and other holy persons reposing there. The tomb 
of the former — the 4 Khwaja of A jmer/ as he is generally called 
— is spoken of as 

‘ Tabaqat-i-Akbarl ’ (Lakhnau Lith.), 29L 

\jJ M 

‘ Badaonl/ II, 185. 

sSjxL o « Badaonl/ II,* 49. u 

• 1 “ Muhammad Salih in his * Amal-i- Salih informs us that ‘Abdul 

Hamid was celebrated for the beauty oi his style, and that he died in 
1065 H. (1654 £.D.).” Elliot and Dowson, VII. 3. 
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‘ Tab. Akb.’ 256 ; ‘ Badaonl,’ II, 165. ‘ 

4 Badaonl,’ II, 108, 228 ; ? Tab. Akb/ 348. 

4 Badaonl ’ II, 1 65. 


It is perhaps worth while to state that Kerbela (or 
Mashhad-i-Husain), “ a place of pilgrimage of the Shi'ite Mos- 
lems which is only less sacred to them than Mashhad-i-'AJl 

and Mekka,” is called on the coins of the ‘Abbasides. 

Codrington, 4 Manual of Musalman Numismatics/ 130. 

Abode of delight or enjoyment or gladness’ first 

attracts the attention of the numismatist on the Burhan- 
pur coins of Bahadur Shah, Shah ‘ Alam I, but the epithet 
was really given to the town by Shah Jahan That Emperor 
had more than once chosen it for his residence when sent by 
his father to pacify and restore Mughal authority in the 
Da khan, and it was again his headquarters when he pro- 
ceeded to the south in person to quell the rebellion of Khan 
Jahan Lodi. The author of the ‘ Amal-i-Salih or Shafljahan- 
nama informs us that the Emperor made his official entry 
mounted on an elephant on the 22nd of Tsfandarmaz of the 
second year (1039 A.H.), at an auspicious moment carefully 
selected by the astrologers. He then proceeds thus : — 


Bibl. Ind. Text 370, 11. 1-3. 

And that pure locality (lit. district) became the pride 
(lit. light of the countenance) of the world of land and water- 
on account of his happy arrival, and obtained the title of 
Daru-s-Surur from the blessing of the steps and the benefi- 
cence of the presence of His Majesty ” 1 

Shah Jahan had moreover, built here a palace for him- 
self in the days when he^ was prince, and the beauties of the 
garden^, and fountains and hunting-grounds of a suburb called 


l Khafi Khan has a similar statement, of which the source was prob- 
ably the Shahjahannama-i-Dehsaleh of MIrza Amina which he more 
than once refers to as his authority for the period (Text, I, 248). 

# djS 

(Bibl. ind. Text, 1, 424, 11. 20-21). 

“ And the Emperor [Shah JahanJ entered Burhanpur in the begffi- 
ning of Jumadi the second [1039 A.H.) and [ordered] that city to be 
called Darus-surur «- 
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Karara which had been mainly laid out in accordance with 
his taste and instructions are frequently enlarged upon by the 
Mughal historians. (‘Amal-i -Salih, 395 ; Badishahnama , I, i . 
331-2 ; I, ii, 134, 206; ‘ Khafl Khan/ I, 520, 538 ) # 

It is not perhaps generally known that Bahadur Shah, 
Shah ‘Alam, I, had first seen the light of .day at Burhanpur, 
(Badishahnama, II, 343 ; Beale, M i fldhu -t-Tawarikh . 297 ; 
Irvine, Maimed. ‘ Storia do Mogor/ IV. 245 n.), and he maybe 
ftot unreasonably supposed to have entertained some partiality 
for the town on that account. However that might be, it is 
certain that he encamped there after defeating Kam Bakhsh. 

Khali Mian informs us that the imperial tents were 
pitched in frhe environs of the Dartiai-Siirur-i- Burhanpur in 
Rajab [1121 A.H.j, and that the Emperor had hopes of spend- 
ing some time in pleasure and enjoyment, and hunting and 
roaming about in the. pleasances and water jails of the, delightful 
abode of Karara , before devoting himself to the civil adminis- 
tration. But the Rajput troubles compelled him to leave 
hisjuxurious quarters in the beginning of Sha’aban [1121 
A H.].. Bibl Ind. Text, II. 650/ 

jjAilay jh occurs twice in the Maa*ir-i- Ala.ngiri and 
more than a dozen times in Khafi Khan, The historian Badaoni 
speaks of thejj&Aj and also of The last 

collocation is found in the ‘ Tabaqdf-Akbari ’ as well as in the 
Badishahnama of ‘Abdul Hamid Lahorl. 

During the days in which the Mughal Empire was no 
more than a name, this honorific epithet appears on the silver 
coins of a different town — Saharanpur. These issues are most 
probably of Maratha origin. The three rupees in the Panjab 
Museum are of the 36tli, 39th and 42nd years of Shah ‘Alam 
II (1209, 1212 and 1215 A.H.) The copper coins in the 
same collection are of the 39th, 40th and 44th years. The 
copper coins registered in the I.M.O. are of the '33rd and 42nd 
years (1205 and 1215 A II.). In his note on the mint, Mr. 
H. N. Wright says that the district of which Saharanpur was 
the principal town “ had been acquired by Najib Khan Rohllla 
and remained in his family for two generations ” (I.M.O. Ill, 

1 “Burhanpur is now one of the largest and best-built cities in the* 

Deccan The Moghal remains are, the Lai Killa. or red fort, built by 

Akbar. Though much ruined, it has halls embellished with white 
marble, gardens, pleasure grounds, and other relics of imperial magnifi- 
cence. Other Moghal remains are the Ahu Khana or deer park on the 

south of the Tapti and many small tombs and mosques The Lai # 

Bag, two miles north of the town, one of the old Musalman pleasure- 

places, is kept in good order and used as a public garden Under the 

Moghals, Burhfinpur was plentifully supplied with water by a system of 
very skilful woTgjks. Eight sets of water-works can still be traced in the 
neighbourhood.” * Bony^ay Gazetteer/ Vol. XII (Khandesh), 589-591* 
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Introd. lxxv). But the coins under discussion belong to 
a somewhat later period. Najlb Khan’s grandson, who was 
no other than the infamous Ghulam Qadir, was <“ mutilated 
and killed* by Sindhia in 1788; the country then fell into the 
hands of the Marathas, and remained in their possession until 
the British conquest” in 1803-4, though their r hold on it “ was 
very precarious owing to the perpetual raids made bv the 
Sikhs.” (‘ Imp. Gaz.’ XXI, 370.) 1 

“ During the Augustan age of the Mughal Empire, Saha- 
ranpur was a favourite resort of the court and the nobles, 
who w r ere attracted alike by the coolness of its climate and the 
facilities which it offered for sport. The fameus Empress 
Nur .Mahal had a palace in the village which still perpetuates 
her memory by the name of Nurnagar, and under Shah 
Jahan, the royal hunting-seat of Badshah-Mahal was erected 
by All Mardan Khan, the projector of the Eastern Jumna 
Canal ” (Ibid., , XXI, 369). There is still excellent sport to 
be had in the district. It is also “ noted for the production 
of excellent fruit of European varieties ” and the botanical 
gardens in the city are among the finest in the country. 
(Ibid., 368.) 

flLJfjia fi House of Peace ’ is in Arabic and Persian litera- 
ture associated from very early times with the name of Baghdad. 
Mr. Amir e Ali informs us that the epithet “ was derived from 
a prophecy made by the astronomer-roval Noubakht, that 
of the caliphs would die within the walls of the city, and 
the strange fulfilment of this prognostication in the case of 
thirty-seven Caliphs.” ( l Life and Teachings of Mohammed/ ed. 
1899, p. 543.) It is not easy to say why it was chosen for the 
distinctive mint-title of Dogaon (986 A. PI.). There can be no 
doubt of Dogaon having been, at the time, a place of consider- 
able commercial importance, and it could lay claim even then 
to a very respectable antiquity. In his informing article on 
the subject. Major Vost conjectures that Dogaon must have 
been founded in the thirteenth century. “ As we are told,” he 
writes, “ that Nasiru-d-cfai [Mahmud] during his brilliant ad- 
ministration of this district mad$ his power felt even in the 
hills and rendered Bahraicti prosperous in the extreme, it is not 
improbable that it was under his auspices that this town was 
^established.” ( J.S.A.B. 1895, p. 71.) The fact of the matter is 
that we possess very good evidence of its being much older. 
The great Arab polyhistor Alberuni writes (c. 1030 A.C.) in the 
famous chapter of the TakqJqu-l-Hind containing the ‘ Itinera - 

1 “ On the reduction of Meerut, Rana Khan (Sindhia’s general), led 
his army to Sehaurunpore which place, on hearing the fate of Gholairm 
Caudir, submitted to the Marhatta authority, who from that time, have 
remained undisturbed masters of the whole province.” Fcancklin, * His- 
tory of the Beign of Shaw Aulum,* ed. 1798, p. 184. 
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ries of tlie distances between the several kingdoms 5 of the 
Hindus : “ Marching from Kanoj towards the east, you come to 
Bari, lOfartfakh ; Dugum , 45 farsakh ; the empire of (Shilahat, 
10 farsakh ; the town Bihat, 12 farsakh. .Farther on, the 
country to the right is called Tilwat [Tirhut] .... Opposite 
Tilwat the country to the left is the realm ohNaipal.” (Sachau’s 
Translation, I, 201). See also Elliot and Dowson, I, 56-57. 

# But this does not explain why it was called Ddru-s-salam , 
and there is^no trace of the epithet in the historical literature. 

The prefix has been, by some authorities, read as 

but there is this to be said against the reading, that on most 
of the clearer specimens, only three alifs are discernible and 
not four. An immense proportion of the Sarkar of Bahraich 
was, in Akbar’s days, dense forest “ with scattered settlements 
of Rajput clans here and there. It stretched far up into the 
Nepal Terai and much of it was only nominally under Musal- 
man sway/’ (J. Beanies, ‘ On the Geography of India in the 
Reign of Akbar. 8ubah Avadh,’ J.A.S.B., 1884, p. 224.) 
Banriych, Dogaon and the other towns where Musalman garri 
sons were permanently quartered, and where the imperial 

authority had been firmly established were thus as 

opposed to the hinterland — into which Islam had not yet effec- 
tively penetrated, and where the infidels continued to hold 

their own ( ). 2 But then the epithet appears on the 

coins only about 986 A.H., when Akbar’s faith in Islam itself 
had been seriously shaken, and lie was hardly likely to parade 
it on his coins. Perhaps the initial alii of was cut ofi and 
the epithet altered to fihJ * House of Peace, Tranquility or 
Universal Toleration ’ ( ) for that very reason. 

Some copper coins of Humayun bear the inscription 
sSj&a Ah A The first half of the epithet stands in 

1 “ Daru-l-Ialam , Abode of IslSm, is o ^country where the ordinances 
of Islam are established and which is under the rule of d Muslim 
sovereign. Its inhabitants are Muslims*and also non-Muslims who have 
submitted to Muslim control, and who under certain restrictions and 
without the possibility of full citizenship, are guaranteed thoir Jives and 
property by tlie Muslim state.” Houtsma, 4 Encyclopaedia of Islam/ 

So B&daoni writes that SulaimSn Kararanl the Ruler of Bengal had 
“captured that mine of heathenism,” Katak-Banaras, and made Jagan- 
n5th a Daru-l-Islam. Bibl. Ind. Text, II, 163. Lowe, Tr. II, 166. 

* So BadaonT speaks of the “ of Gog&nda and Konbhal* 

mer.” Text, 228, 1. I ; Lowe, Trans. II, 233). The people of Assam arts 
<*illed by Khafi Khan, Text II, 133, 1. 15. Shambliaji is 

Ibid., II, 391, 1. 9, and Deccan itself is Ibid. ,11, 

539. • See also II, 255 ^pd II, 328 



68 , Journal of the Asiatic Society of Bengal. [ N.S. , XVII. 

need of no explanation, but it is not easy to say why Jaunpur is 
styled ai hi. ‘ blessed district/ T can only suggest that 

the reference is to the men of piety and learning who have 
found their last resting-place in that city. Jaunpur was, 
during the rule of the Sharq! dynasty, onfe of the greatest 
and most magnificent cities in India. We are informed that 
even after the decline of its political importance, “ it re- 
tained its reputation as a seat of Muhammadan learning, 
which had gained for it the title of ‘ Shiraz of Iiidia.” (Imp. 
Gaz. XIV, S3). Some of the finest specimens of “ Pathan ” 
architecture are to be found in Jaunpur, which is .strewed with 
the ruins of old Mosques and the mausoleums of famous theo- 
logians and doctors of the Law, Mystics or devotees, martyrs 
and confessors of Islam. According to Musalman ideas, “ the 
soil in which a saint reposes is holy ” (Blochmann. Proceed- 
ings, A.S.B. 1874, p. 160). Babur takes care to inform us that 
Ghazni has many blessed tombs.” (Memoirs, Trans A. S. 
Beveridge, p. 218). The author of the Provincial History of 
Gujarat, called Mirai-i-Ahmadt , devotes a long chapter jto the 
“tombs ] of the great men of the Faith who repose” 

in the towns of Ahmadabad, Pattan-Nahrwala, Broach, etc. 
(Bombay Lith., Part II. 15-85). It may be fairly conjectured 

that the honorific has reference to the numerous places 

of sepulture ()\j* or a&jbj ) which are described at length 

in the Jaunpurndma of Faqir Khairud-dln Muhammad. 
(Elliot and Dowson. VIII, 237). 

I may also add that the compiler of the Maasiru-l-Umam 

speaks of the town in one place as — a collocation 

which at once puts one in mind of '■«* (Op. Cit. ]. 

179, 1. 11.) 

‘Abode of victory or triumph’ is found by itself,, 
or in juxtaposition with Bijapur in all the historians of the 
period after the conquest by Aurangzeb. The author of the 
MaasirH'* Alamgiri expressly tells us that “ Ruhalla Khan re- 
ceived in the 30th year “ oiders to take charge of the adminis- 
tration and government of Bijapur , -which [now] became the 
equal of the principal subas by the title of Daru-z-zafar 

U 6$ j p]a\ «fcU| ^ 

# 8^4* 

Bib. Ind. Text, 282, 11. 8-9. 

I do not know if it has struck others, but it has occurred 
to me that the epithet is really a sort of pun on the old namfc. 
Bijapur is really Vijayapura. and would mean ‘ City of victory ’ 
in Sanskrit. Daru-z-zafar signifies exactly the same in Arabic, 
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afld was, perhaps, deliberately coined for the purpose of pro- 
claiming the victory of not only the arms of Islam, but also of 
the language of Islam over that of the Hindus. 

Orientals do not think so meanly of verbal ingenuities and 
conceits of this sort as Europeans of the 20th century, and 
there was a time#when they were not uncommon in the litera- 
ture of the most cultured Western nations. * Persian and Arabic 
prose and poetrj 7 are full of them and a felicitous pun, acrostic 
er chronogram rarely fails to command admiration even now 
in the literary circles of the East. In the past, they have 
secured for their authors the companionship of great princes 
and sometimes honours, titles and great offices. 

One of jfche many mint-titles of Agra is 4 Abode of 

justice,’ and the Emperor Humayiin deserves the credit, such 
as it is, of having invented it. There is nothing peculiar or 
characteristic in the epithet itself. Even tyrants do not openly 
profess to be unjust, and every city in a vvell-govefned king- 
dom is, or at least ought to be, the £ abode of justice.’ Huma- 
yun was a shiftless and ineffective ruler, but he was at the 
same # time inordinately vain and almost devoured by self- 
esteem. It seems as if the appellation was designed to com- 
memorate some aqj} or innovation of which he was proud. 
There is in the Akbarnama of Abul Fazl, a description of a some* 
what theatrical device for publicly demonstrating his love of 
justice which may have some bearing on the point. In the 
course of a chapter specially written for the purpose of giving 
an account of Humayun’s 4 Remarkable Inventions and Regu- 
lations,’ that writer says : “ Another of his inventions was the 
drum of justice. [ cLis ]. If the claim of any one related 
to some dispute, he beat the drum once. If his grievance 
consisted in the non-receipt of stipend, or wages, he. struck 
twice. If his goods and chattels (mdl-u-jihat) had been seized 
bv oppression, or had been stolen, he complained by beating 
the drum thrice. If he had a claim of blood against any one, 
he beat the drum loudly four times/’ Beveridge, Akbarnamah, 
Trans. I, 651 (Text, 1, 361). 

The thing is mentioned also by the contemporary author, 
Khwandmlr, who was in Humayun’s court at the time, and has 
left behind a work entitled Qanun-i-Humayurii. (Ibid., 65.1 
note and 645-50 notesyf Erskine, too, has referred to the 
matter, and it may be- permissible to quote his remarks a% 
they are not devoid of interest. 

“ The drum of Justice was another of his institutions, 
borrowed from ancient tradition. , A huge drum being placed 
near the imperial tent or pavilion, any one who suffered froin 
injustice might claim redress by striking it according to certain 
Ailes, and the Emperor himself attended to the appeal. In 
early times, # when law was very imperfectly and arbitrarily ad- 
ministered, and wh^re complaints did not easily reach the ear 
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of the despot, such an institution, rude as it is, or indeed any 
other professing to forward the means of redress, was commend- 
able and might be useful. But its revival in a more advanced 
age betrays an extreme want of legislative skill ; and it must 
be confessed that in this, as in many other of Humayun’s reg- 
ulations that have, been noticed, there is agieatwant of plain 
practical sense, a pedantic application of inapplicable learning, 
and too great an appearance of playing at kings. ” (* History of 
Baber and Humayun/ II, 533-4.) 

I may add that the drum of justice is dissociated in 
Oriental tradition with the name of the Sassanian Emperor, 
Khusru Anushlrvan (Chosroes). 

Jahangir takes great credit to himself in the t Tuzuk/ for 
having revived in a slightly altered form, the ‘ institution ’ 
of his grandfather. “ After my accession, the first order that 
I gave,” he writes, was for the fastening up of the Chain of 
Justice, so that if those engaged in the administration should 
delay or practise hypocrisy' in the matter of those seeking 
justice, the oppressed might come to this chain, and shake it 
so that its noise might attract attention. Its fashion was this : 
I ordered them to make a chain of pure gold, 30 gaz in length 

and containing sixty bells One end of it they made 

fast to the battlements of the Shah Burj of the fort at Agra, 
and the other to a stone-post fixed on the bank of the river.” 
(Tuzuk i-Jahangiri, Rogers and Beveridge. Trans. I, 7.) Mr. 
Beveridge notes : ‘ Du Jarric who got his information from 

missionary reports, seems to imply that the chain was of silver , 
and says that Jahangir was following the idea of an old 
Persian King. It is mentioned in the : Siyaral-Muta’akbkhirln * 
(Reprint. I, 230) that Muhammad Shah in 1721 revived this, and 
hung a long chain with a bell attached to it from the octagon 
tower which looked towards the river.” (Ibid.) 

Sir H. Elliot confidently declares, that Jahangir’s chain 
does not “ appear to have been ever shaken, and probably was 
never meant for anything but parade. The practice was a mere 
imitation of what was attributed to one of the early Chinese 
Empergrs, Yu-tu. ‘ Modern Universal History/ Vol. VII, p. 200. 
And Raja Anangpal had already done the same at Dehll. See 
extract from Mir Khusru’s Nuh Sipihr, supra, Vol. Til, p. 565.” 
Elliot and Dowson, VI, 262. 1 

1 Jahangir’s bell of justice is described also by Captain Hawkins. 
(‘Jiawkins Voyages.’ Hakluyt Society’s Edition, 1878, p. 434). Man- 
delslo, Who was in India in 1038-9. and paid a visit to Agra has a similar 
•account, from which it would seam that the institution was kept up by 
Shah Jahan. (‘ Travels into the East Indies,’ Eng. Trans, of John 
Davies, 2nd ed. 1669, p. 36.) Manucci says that when Sh5h JahSn 
‘‘directed the empire, officials walked so uprightly, that in spite of the 
daily beating of the big drum to call into his presence anyone wanting to 
complain of having received an injustice, months<and months would pass 
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• I have not found the epithet in juxtaposition with the 
name of Agra in the histories. 

Abode of Victory/ is found on Aurangzeb’s coins 

of Ujjain about 1073 A.H. Khafl Khan has a statement on 
the subject which leaves little room for doubt as to the origin 
of the epithet. He tells us that soon after the defeat of 
Dara’s generals, Jaswant Singh and Qasim Khan, at Dharmat- 
,pur (seven koss from Ujjain), Aurangzeb bestowed upon 
‘■Khwaja Kalian KhwafI — the author’s uncle — the substantive 
appointment of Diwan of Ujjain, to which he now gave the 
name of Daru-l-Fath, and the acting charge of the Subadarl 
[of the province of Malwa] on behalf (or in place) of the 
Prince [Mut&d Baths!)].” 


y**j*Qji Ihfi *:>|j *U» AjU) 


Bibl. Tnd. Text, II, 19, 11. 15-17. 

# Manucci also informs us that 44 Aurangzeb gave orders to 
put ftp on the site [of the battle near Ujjain J a same and 
plant a garden, calling it Fateh pur (Fathpur) — fcha L is to say, 

4 Filled with victory.' ” Mr. Irvine suggests that 44 this may be 
identical with the Fathabad, twelve miles south-west of Ujjain 
(^hornton. 4 Gazetteer/ 315).” 4 Storia do Mogor/ Trans. I. 269 
and note. See also Sarkar, 4 India of Aurangzeb/ p. cxiii, and 
Tod, 4 Rajasthan/ Reprint 1898. pp. 874, 1369. 

Similarly, another town and sarai called Fathabad was 
founded by the same Emperor on the site of the battle of 
Samiighar near Agra, 44 in commemoration of the victory 
obtained by him over his brother Dara Shikoh.” This Fatha- 
bad is also known by the name of Zafarnagar. Elliot, 4 *Supple- 
mental Glossary/ ed. Beames, II, 87. 

4 Seat of sovereignty or royalty./ is a very old 
epithet of Kabul, as will be seen from the references given in 
another part of this paper. Aurangzeb, however, was the 
first to associate it with the name of the chief town of 
Af gh anistan on the coins. * • 

and also the double epithet ijULJijf* figure 

on the coins of Humayun and Akbar which issued from Dehit. 


without 'any one coming to lodge a petition . n Irvine, Storm , II. ^0. 
Ibn Batuta informs us that “ Shamsu-d-din Altamsh \recte Iltutmish] 

placed at the door of his palace two rtiarble lions These Hons had 

%n iron chain round their necks, from which hung a great bell. The 
victim of injustice came at night and rung the bell, and when the SultSn 
heard it, he immediately inquired into the case and gave satisfaction to 
the ^complainant.” (IJUiot and Dowson, III. 591). 
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But neither title reappears on the Dehll mintages of any of 
their successors. In the historical literature, however, 

occurs not only in Nizamu-d-dln Ahmad, BadaonI and 

Abul Fazl but in some of the later works, e g. The lqbcilnama-i- 
Jahangin, Badishahnama , etc. 

The epithet on a copper coin of Fathpur dated 979 A.H. 
(see P.M.C. Introd., xc) was read as by Rodgers 

Mr. Nelson Wright has pronounced the reading* to be “ not 
convincing.” The last word appears to him to be j ^1. I 
venture to offer, for what it is worth, the suggestion that it is 
o with 'perhaps, prefixed to it. 

is found once in the Tabaqat-i-* Akbari . In 

his account of the 14th year of the reign (97G-7 A.H.) Nizamu- 
d-dln tells us that the Emperor “ resolved to make Haztat-i - 
Fathpu 7 his capital and gave orders for the construction of a 
strong fort round the town.” J < 

* jji t sh oxvJ \ ) 

Lakhnau Lithograph, 288, 11. 14-15. 

It is quite possible that the old epithet of the imperial 
town of Dehll w*as transferred at this time to the new metro- 
polis. The last word of this epithet may, perhaps, be j 
( victory). It is very difficult to say what precedes it, as so 
little of the latter has come on the coin. 

— House of Victory (?). The tentative reading 
of the epithet on an Ajmer dam dated 979 A.H. 

The coin was first published by Rodgers (‘ Ind. Ant./ 1890, 
p. 223, PI. II, 28). He read the word in the second line 
of the obverse as (j) but confessed his inability to make 
out “ the meaning of mansur and the letters above that 
word.” 

jj+axJijiA is Mr. Nelson Wright’s suggestion (l.M.C. Ill , 

No. 358), but lie is not sure of having correctly deciphered 
the title (In trod, xxv), and does not attempt to explain its 
significance. Mr. Whitehead also declares that the “ epithet 
has not been satisfactorily read.” (P.M.C. Introd. xxix.) 

• 1 I ought perhaps to say thatHhese words are susceptible of a very 

different interpretation. The sentence may be translated thus also : — 

“ His Majesty fixed on Fathpur as his capital, and gave 

orders for the construction of a strong fort round the town.**’ 
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• In this connection, the fact that Jodhpur which “first 
appears as a Mughal mint on rupees struck in the name of 
Ahmad Shqh is associated with the title Daru -l- Mansur, 
'abode of victory/ ” (P.M.C. lxvii) is perhaps not devoid 
of interest. It is not easy to say why the Rathors selected 

as the distinctive appellation of their capital; or what 

peculiar affinity existed between it and ‘Victory/ Indeed, 
t am not quite sure that the epithet is not susceptible of 
another interpretation. 

according to Steingass, signifies, “aided, defended, 
protected (by God), triumphant, victorious/’ Thus, 
may also m&an ‘House or abode (or city) under Divine protec- 
tion/ and it is scarcely necessary to say that, in that sense, 
it would be just the designation which we should expect to 
be chosen for Ajmer by Akbar. It may be also perhaps 
worthwhile to recall that Ajmer had belonged to the great 
Rathor prince Maldeo before it came into the possession 
of Akbar. It was jealously retained by the Mughals up to 1721, 
“ when A jit Singh, son of Raja Jaswant Singh of Marwar, took 
advantage of the decline of the Mughal empire killed the 
imperial governor, and seized Ajmer. Muhammad Shah re- 
covered the city; but ten years later, he appointed Abhai 
Singh, the son of Ajit Singh, to be Viceroy of Ajmer and 
Alimadabad, and from 1731 to 1750 the Rathor princes of 
Marwar ruled over Ajmer. A struggle for the succession led 
to the calling in of the Marathas, to whom Bijai Singh, the 
successful competitor, made over the fort and district of 
Ajmer as mund kail or ‘ blood money ’ for the murder of Jai 
Appa Sindhia, their general.” From this time until its ces- 
sion to the British in 1818, Ajmer was held by Sindhia,* except 
for about three years 1787-90 A.C. (‘ Imp. Gaz/ V. 142). See 
also Tod, Rajasthan, Calcutta Reprint, ( Annals of Marwar/ 
Vol. II, Chap. XIII, pp. 950-965). 

The earliest coin of Jodhpur in the Pan jab Museum is 
dated 1165 A.H., 5 R. (1752 A.C.). Can it be that the 
Rathors were familiar with the epithet on account of their 
connection with Ajmer, and that they transferred it to Jodhpur ? 
Unfortunately, there is no evidence (except that of the still 
doubtful reading of the title on this Dam) of Ajmer having^ 
been generally known as Ddru-l-mamur . 

The epithets (*bf **&>{ ) 11 J[ and have been dis- 

cussed by Mr. A. Master in Num/Sup. XXI, Art. 124, and I 
have nothing to add. Attention; however, may be invited to* 
the following passage in which the historian Firishta bears his 
testimony to Ahmadabad’s title to be called the “ Beauty 
or Ornament of Cities.” 
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“The houses of Ahmudabad arc in general built of brick 
and mortar, and the roofs tiled. There are three hundred and 
sixty different mohullas, each mohulla having a wall surround- 
ing it. The principal streets are sufficiently wide to admit of 
ten carriages abreast. It is hardly necessary to add that this 
is, on the whole, fhe handsomest city in Hindoostan and per- s 
haps in the world." Briggs' Translation, IV, 14. The last 
sentence is thus expressed in the original : 

# aaJI*. o J> 

(Lakhnau Lithograph, II, 183, 11. 18-19.) 

# A European contemporary, William Finch, thus describes 
the cifcjf about 1611 A.C. 

“ Amadabade or Amdavar is a goodly City, and scituate on 
a faire River, inclosed with strong walls and faire gates, with 
many beautifull Turrets, * * * *. The buildings comparable to 
any Citie in Asia or Africa , the streets large and well-paved, 
the Trade great (for almost every ten dayes goe from hence two 
hundred Coaches richly laden with Merchandise for Cambaya), 
the Merchants rich, the Artificers excellent for Carvings, 
Paintings, Inlayd Workes, imbroydery with Gold and Silver." 
Purchas ‘ His Pilgrimes,’ MacLehose’s Reprint. 1905, IV, 63. 

The double epithet cuihLJfy has been deciphered 

on some silver coins dated 981 A.H. which are most probably 
of the Ahrnadabad Mint. <4 The title has been read ” 

says Mr. Whitehead, " on some copper coins struck by Muzaffar 
III of Gujarat in the years 977 and 978," but does not occur 
on any Mughal coin." (P.M.C. Introd. xxxv). 

It may be perhaps worthwhile to invite attention to the 
fact that this title is frequently coupled with the name of the 
town in the M irdt-i -Sikandart , a valuable history of Gujarat 
written about 1611 A.C.. that is to say, in the reign of 
Jahangir. Shaikh Sikandar, the author, does not expressly 
say that it was bestowed upon it by Ahmad Shah I, but it 
occurs more than once in his description of the foundation of 
the city by that Sultan. The phrase ^la**^* also arrests 

^attention in the verses composed in honour of the occasion 
by a contemporary poet named Halwi Shiraz! ; 

1 * ** 

Uj ^ — laA/c * fyk ** 

AJirdt-i- Sikandart , Bombay Lith., 1831, p. 25, 11. 5-6. The 
honorific is prefixed to the name of AhmadabacUn the MirdU 
i * Akmadi also. 
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Abu-l-FazJ’s description of the city as it was even in his 
day is not undeserving of quotation : “ It is,” he says, f< a 
noble city in a high state of prosperity For the pleasant- 

ness of its climate and its display of the choicest productions 
of the whole globe, it is almost unrivalled. It has two forts, 
outside of which dre 360 quarters of a special kind which are 
called Porah , in each of which all requisites of a city are to be 
found. At the present time, only 84 of these are flourishing, 
^fhe city contains 1000 stone mosques, each having two minarets 
and rare inscriptions.” Jarrett, Trans. * Ain.\ II, 240. 

Champaner is styled August or illustrious city, 

on some copper coins of Humayun dated 942 A.H. .The 
epithet is frequently met with, in conjunction with the name 
of the town, on the silver coins of Mahmud Begada of 
Gujarat from 895 to 904 A.H. That ruler “ raised a noble city 
at the base of the hill, bringing his ministers and court from 
Armada bad, made it his capital and styled it Mahmudabad 
(sic\ Champaner” (‘ Imp. Gaz.’ X, 135). We have seen that 

Ahmadabad rejoiced in the designation Champaner 

or Muliammadabad, the rival capital, was now entitled 

fy* 0 * Both these appendages are really borrowed feathers.” 
In. Persian and Arabic literature, the commonest epithet of 

Makka is that of the companion city of Medina, 

The Gujarat Sultans appear to have transferred these honori- 

fics to their favourite foundations. The prefix occurs in 
Abu Turftb Wall’s ‘ History of Gujarat.’ 

The Lahor Museum possesses a Shah-rukhi 
of Babur having the simple mint-name, jjjf ‘ Camp,’ but the 

honorific Zafarqann is found in conjunction ’with it for the 
first time only on the mintages of his grandson. The earliest 
coins are dated 984 A.H., and the^e are also a few square 
rupees and copper coins without a date. Excepting these, all 
Akbar’s issues from the 4 Camp associated with Victory ’ until 
the thirty-fifth year of the reign purport to be of 1000. Hijii, 
and the date on all of them is not expressed as usual in 
Persian words or numerals, but by the Arabic vocable 
This fact has given rise to numerous speculations, and Mr. 
Lane Poole thinks it possible that “ the name Urdu Zafar- 
karln may possess some mystical import,” and may £< bear 
sarnie such signification, in the mystical phraseology of the* 
Sni’ah, as ‘ Camp of the approaching triumph of the Faith. * ” 
(B.M.C. lii). # Mr. Whitehead does not go so far, but declares 
that. 44 the phrase w^s coined by Akbar.” A 3 tudy of Persian 
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historical literature shows that neither of these surmises is 
well-founded. Phrases having the same import as Urdu-i- 
Zafarqarin occur very frequently in several standard histories 
which were written long before the birth of Akbar. In the 
‘Zafarnama’ of Sharfu-d-dln ‘All Yazdl, a contemporaneous 
glorification of Timur (written in 1424 A.G., Vide E.D. Ill, 
478), I have noted the following synonymous expressions. 

f Zafarnama/ Bibl. Ind. Edition, I, 342, 406, 
“ 413, 419 ; II, 164, 208. 215, 336, 34<i, 
643. 

jhl o Ibid., II, 426. 

LSJ *) t II. 00, 315, 318, 324, 346, 363, 354, 358, 
373, 375, 378,399, 459, 498,512,515, 
556, 561. 570. 

ojjLa Ti, 258. 282, 335, 381, 504,550; 11, 10, 

154, 227, 244, 377, 437, 491. 523, 567. 

IF, 52, 87, 480. 
cjL&f li, 63. 

I> 78, 140, 197, 199. 419, 552 ; TI, 30, 42, 

45, 47, 49, 57, 58, 87, 92, 171, 264. 

I, 529; IL, 32, 60, 129, 150, 221, 266, 291, 
313, 345, 378, 380. 398, 399, 421, 464, 
468. 

I, 324; II, 96, 127, 540. 

it/-** I, 83, 197,261, 296, 335. 339. 376, 465; 
II, 59, 62, 73, 82, 174, 349. 

J, 253, 311, 360, 568; II, 12, 65, 77, 82, 
134, 186, 191, 223,238, 348, 359, 372, 
464, 500, 505, 516, 574, 638. 

Similar locutions occur frequently in the ‘ Rauzatms-Safa ’ 
of Mlrkhwand and the ‘ Hablbu-s-Siyar * of Khwandmir, as will 
appear from the following : — 

‘ Rauza£u-s-Safa ’ (History of Timur and his 
Descendants), Bombay Lithograph, VI, 
23, 68, 84. 

' Rauzat./ Ibid., 86, 114. 

LS*i ‘ Habibu-s-siyar * (Bombay Lithograph, 

History of Timur, I1T, iii, 39, 298). 
eAi jhic < Rauzat..’ Ib. } 204 ; ‘ Habib./ lb ., 31 

e Rauzat.,’ Ibid., 87. 
s&j+i ‘ Habib./ lb ., 32, 324. 
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b/jjUa ‘ Rauzat.,’ Ib., 47, 68, 76, 116 ; ' Habib.,’ 20, 

42, 47, 109. 

• 7 7 

JUil^auo 4 Rauzat.,’ lb., 88. 97. 
jlc Jl&jt-*** 4 Habib./ lb., 36. 

J\ 4 Habib.,’ lb ., 22, 58, 269*. 

»lij 4 Rauzat.,’ 76., 86. 

4 Rauzat.,’ VII, 20; £ Habib.,’ Ill, iii, 50. 
LSJbfP 4 Rauzat.,’ 27>., 110. 

4 Habib.,’ Ib ., 47, 50, 56, 57, 59. 
vO’* ‘ Rauzat.,’ /&.. 104 : 1 Habib..’ Ib., 37.* 

Rauzat.,’ ifc., 87,89,103,205; 4 Habib.,’ 
lb., 20, 25, 41,72, 116. 

A glance at the passages referred to must convince every 
one that the phrase cannot possibly have anything 4 mystical ’ 
aboitt it. It may or may not be thought easy to say what 

was intended to be conveyed by the word but it is quite 

certain that neither Akbar nor Abul Fazj was responsible for 
coining the expression. I have found it in the Tarikh-i-Firuz- 
shahi of Shams-i-Siraj 4 Aflf, a contemporary history of Sultan 
Firfiz Shall Tughlaq. In his account of the 4 ‘ mistake made 
by Khwaja-i-Jahan Ahmad Avaz in setting up the son of the 
late Sultan Muhammad Shah,” the writer says : — 

JjA kic y J.XW ^Ual^ ^UA| ^ vS ^*l 

'Xli.X'O ^JllXxV/C ^UA| J£) J 

^ l^y 0 ! ^ikLrt y:>iJ ^ 

Bibl. Ind. Edition, 53-4. 

Unfortunately the passage is differently worded in some 
manuscripts, which have instead of _,iJ© and it 
would appear from Dowson’s translation that his copy also had 
(Elliot and Dowson, III, 280). It is possible that the two 

• 

words were interpolated by some copyist, but no such doubts 
can attach to the following quotation from Khwandmlr’s 
account of Babur in the ‘ Hablbu-s-Siyar.’ » 

\\ if Jjl^f * 

^ ) b y*L»j 5 \^c 

* * o5b ^UUam) ItS^*^** «*>"? 
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Bombay Lithograph, III. iii, 295, four lines from foot. " 

.“In that place (lit. stage iu travelling), Amir Sultan 
Husain Qarawal, the father of Quch Beg, who had after the 
murder (iii. accident, calamity) of Baisanqar left Qaratigin 
with his brothers, family and dependants and turned his face 
towards “ the Gamp associated with V ictofy. acquired the 
honour of kissing the carpet [ of Babur].” 

This passage leaves no room for doubt that the phrase 
itself has nothing peculiar or mystical about it and that it is 
much older than Akbar or A k bar’s religious innovations. The 
Mongols of the Golden Horde and of Persia had struck coins 
at pJoA+ft and jy\. Osmanli mintages of 

are also known. (Codrington. Mu sal man Numis- 
matics, 136). 

“Timur himself,” says (Sir) Clements R. Markham, *• was 

of the race of Turkish wanderers His countrymen lived 

in tents, loved the wandering lives of warlike shepherds, 
better than the luxury and ease of cities, and even in the 
countries which they had conquered, preferred an encamp- 
ment in the open plains to a residence in the most splendid 
palaces.” (‘Narrative of the Embassy of Ruy Gonzalez de 
Clavijo to the Court of Timur/ Introd p. viii.) 1 

The Imperial dwelling or residence thus came to be called 
the (or ) even when it was not under tents but i’ll a 

marble palace, and then all sorts of complimentary epithets 

like and ^Ua> were affixed to it. The 

Mongols of the Golden Horde were so called merely because 
Batu, the grandson of Jenghlz (Changiz) Khan, established 
himself in his magnificent tent (Sir Or da, Golden Camp) at 
Sara! on the Volga, 

The Urdu mintages of the Mongols are well known, and 
Sharfu-d din, the biographer of Timur, informs ns that the 
income from the <^1*1 ‘ the Mint of the Exalted 

Camp/ was six hundred thousand Dinar -i-Kaba!ci soon after 
the sack of Damascus by th,at conqueror (Zafarndma, Bibl. Ind. 
Text, II, 336, 11. 8-9). There is little or no difference between 


1 The following extract irom tho ‘ Voyage to East India* of Edward 
Terry, Sir Thomas Roe’s chaplain, shows that this taste for camp-life 
was inherited by Timur’s descendants, the Indian Mughals, and throws 
dseful light on the real meaning of such expressions as Muaakar-i Iqbal and 
( Urdu fiafarqarin ; 

“ All the great men there live a great part of the year, in which their 
months are more temperate* (as from the nudclle of September to the 
middle of April), in tents, pavilions or moveable habitations, which ac- 
cording to their fancies, they remove from place to place changing their 
air as often as they please.” Op, Oit. Edit. 1777. p. 176. 
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ljU* and > and there can be little doubt that 

in both cases the reference is to what Abul Fazl calls, the 
\j*' the mint-establishment which accompanied the 

monarch on his progresses and expeditions. 

‘ Of happy foundation ’ is found inscribed for 

the first time on the Haidarabad coins of Shah ‘Alam J. 
Tjiere can be no doubt that the new title was invented by 
Bahadur Sliafy himself. Khafi Khan explicitly says as much. 

Text, II, 646, H. 4-5. 

“ He [scil. the Emperor] gave orders that Haidarabad 
which had been, after its conquest in the days of Khulflmakan, 

| the after-death title of Aurangzeb] written Ddni-l-Jihdd. 
should henceforth be stvled Farkhundci buniyad-i-Haidard - 

bu:: 

The alteration is not perhaps, difficult to account for. The 
battle in which Kambakhsh had been defeated and killed in 
Zil-Qa‘ada, 1120 A.H. had been fought within three koss of 
Haidarabad, that is to say, in the immediate vicinity of the 
city (Khafi Khan, TT. 621). That battle had removed the last 
of his avals, and the place had been truly of good omen to him. 
Shah ‘Alam Bahadur had, it must be remembered none of the 
zeal or bigotry of his father. The epithet JJdru-l-jihdd must 
have seemed to him needlessly offensive and provocative of the 
hostility of his Hindu subjects. 1 Besides, it was now nearly 
twenty years since the capital of the Qutbslialn rulers had 
become a part of the Empire. The infidel ‘ customs and* other 
innovations which its irreligious or heretical sovereigns had 
introduced,’’ had been long since rooted out. The two most 
important cities in the Southern Subas were Aurangabad and 
Haidarabad. His father had given the former the distinctive 
appellation, Khujista huniydd in grateful remembrance of the 
fact of that city having witnessed, as it were, the beginning 
of his fortunes. Haidarabad had, in.like manner, proved to be 
auspicious to himself, and he must have naturally felt inclined 
to devise some title differing in form from and at the same 
time having the same import as the designation of the rival 

1 Mr. Lane Poole lias done justice to this side of the Emperor’s 
character. “He was then ( i.e . at his accession) a man of sixty-four! 
naturally of a conciliatory and merciful disposition, the blood ho drew 
from his Hindu mother made him benignant to his Indian subjects and 
sh»uld have recommended Jii m to his kinsrgen, the refractory Rajput®. 
His philosophical studios indeed laid him open to the charge of being too 
much of a Hii&du for the approbation of honest Muslims. (B.M.O. 
Infcroc^. xxxiii). 
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city. Aurangabad had been, by his predecessor, styled E&u- 
ji4a- ■buniyacL He would not be backward in having a 
favourite of his own, and would call it Farkhunda'bimiyhd. 

It is* perhaps worth noting that the original name of 
Haidarabad was Bhagnagar, and it is by that name only that 
it is spoken of by® Tavernier ('Travels/ ed. Ball. I, 150. 151, 
156, 162, 167), Fryer (* A New Account of East India and 
Persia/ ed. Crooke II, 44. 48), Manucei (• Storia do Mogor/ tj*. 
Irvine, II, 445 ; III, 506 ; IV. 98) and other European travellers 
of the 17th century. FirisJita informs us that Muhammad 
Quli Qujb Shah “ built a magnificent city at the distance of 
eight miles ” from Gulkanda, 4 which he called Bhagnuggur 
after his favourite mistress. ” a tc public singer of the name of 
Bhagmuttv 9> (Briggs’ Translation, III, 335. See also ibid., 
III. 451.) Similar statements occur in the M oasir- i - Alamgi n 
Bibl. Ind. Text, p. 302) and ‘ Khafl Khan ’ (Text II, 369 or 
Elliot and Dowson, VII, 336). Now, Bhdg means ‘Good 
Fortune/ and Bhdgmatt ‘ Full of good fortune.’ ‘ Bhagnagar * 
itself would signify ‘ Gitv of good fortune/ very much the 
same as 4 Farhhunda Buniydd It -may be not unreasonably 
supposed that this had some influence on the mind of the in- 
ventor of the new title of honour. 

On the coins of Panlpat and Bareli there is an epithet 
which has been read as Mr. C. J. Brown has recently 

suggested that this is erroneous so far at least as the Panlpat 
issues are concerned, and that the word is really Mr. 

Whitehead has accepted the emendation, and I may be per- 
haps permitted to say that I had ventured to entertain the 
same opinion long before its publication in Num. Sup. XNV 
(p. 234). ***** is a collocation which is not infrequently 

met with in the historians e.g. Tabaqdt-i -A Jcbari . 245, 301 ; Akbar - 
ndma, II, 35, 37, 38, 39 ; ‘ Alamgirndma, 220, 849, but 
I do not remember to have ever seen. 

means ‘ a segment, section, portion, piece, slice, 
morsel ’ and has several other significations also according to the 
Dictionaries, but 1 a territorial division 5 small or large, does 

not appear to be one of them. Its plural form is exceed- 
ingly common in the sense of ‘ land assigned for military or 
other service/ in other words, a jaglr. Several other terms 
also for small or large territorial or administrative divisions 
occur frequently in the historians of the so-called ‘ Pafchan 5 
and Mughal periods, viz. 

- - iSi'O - - &£Jj\ - - aaIju - 

” 

^yL5l and 
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* Th^re is nothing honorific about them, and every one of 
them may, with perfect propriety, be applied to and is actually 
found in conjunction with a score at least of Indian toponyms. 

‘ Resting-place of Empire ’ attracts notice as 
the distinctive titje of Akbarabad on the coins, only about the 
30th year of Aurangzeb’s reign, but the epithet is often used 
for Agra, or actually associated with the name of the town in 
tJie contemporary chronicles of the reigns of Shah Jahan, 
Jahangir and® even Akbar 

At some time in the first year of h is reign , Bahadur Shah, 
Sliah ‘Alain I, appears to lm vc introduced a change Akbarabad 

was henceforth to be called and its own appellation 

was to he transferred to Ajmer. This was prob- 
ably done w hen the Emperor was encamped at or in the near 
neighbourhood of that town on account of the troubles in 
Rajputana. 

Ajlt Singh of Jodhpur had “ after tiie death of Aurangzeb/* 
w rites Khafl Khan. “ again showed liis disobedience and re- 
bellion* bv oppressing Musalmans, forbidding the killing of 
cows preventing the summons to prayer, razing the mosques 
which had been built after the destruction of the idol-temples 
in the late reign, and repairing and building anew idol-temples. 
He warmly supported and assisted the army of the Rana of 
Udipur. and was closely allied with Raja daisingh. whose 
son-in -law he was. Fie had carried his disaffection so far that 
he had not attended at Court since the accession. On the 8th 
1 7th in text] S ha* aba n (1st year), the Emperor marched to 
punish this rebel and his tribe, by way of Amber, the native 
land of Jaisingh. 5 ' Elliot and Dowson, Y 7 1I. 404-5. The camp 
is expressly said to have been between Ajmer and Chit of when 
t he month of Ramazan arrived. 1 * * Text. II 606, 11.2-3. The 
Emperor was at Ajmer itself soon afterwards, and paid the 
rustomarv imperial visit to the shrine of the 4 great Khwaja.' 
Ibid.. COS, 11. 18-20. 

He appears to have stayed there for some time, and left 
only when the hostile proceedings of Kam Bakhsli and the 
near approach of the rainy season •rendered it necessary to 
march forthwith to the Dakhan. Ibi d . , 616, 11. 4-5. It -may, 
T think, be reasonably conjectured that the earliest coins of 

1 Some interesting ‘Mughal Farmans, Parwanalis and Sanads 

have been recently published in facsimile with text and translations by the^ 
Reverend H. Fejix. One of these documents is addressed to 44 the present 
and future collectors of the Jizya in the Subas of Mustaqirru-l-Mulk and 
Daru-l-Khilafat and is dated the 14th of the blessed Ramazan in the first 
yew of the exalted accession.” [11 19 A.H.] In two other papers also the 

jbl cJUJj is expressly mentioned. Journal of the Panjab 

Historical Society. Yol. V (1915), pp. 32, 33, 35. 
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jiijL/o were struck when the imperial head- > 

quarters were at or in the vicinity of the towq. The recru- 
descence of the Rajput troubles compelled him to leave 
Burhanpur in Sha‘aban 1121 A.H., and he was again at 
Ajmer* for some , months in the next year. • Then the insurrec- 
tion of the Sikhs drove him to the Pan jab, and his camp was 
pitched at Labor in Jumada I, 1122 A.H., where it remained 
till his death in Muharram 1124 A.H. 1 

continued to be the epithet of* Akbarabad in 
the reign of Jahandar, and the first four years of Farrukhsiyar. 
Some time in the 5th year of the latter, another change took 

place. Its old epithet was restored to Akbarabad, 

and Ajmer was deprived of it and ordered to be called 
as before. ciUJf ^awc itself was transferred to ‘Azlmabad 
(Patna). But there was for some time a certain amount of 
confusion, and on the coins of the 3rd, 4th and 5th years. 

Akbarabad and ‘Azimabad are both styled (KMC. 

Nos. 2163-0 and 2230-33). 

yiwo 4 Resting place of sovereignty.' We have seen 
that when Ajmer was entitled Akbarabad came 

to be called *jJUd| When their old titles were restored 

to Akbarabad and Ajmer, remained unappropriated 

and was available for transference to some other town. The 
imperial choice descended upon ‘Azlmabad (Patna), and the 
reason of the same is not difficult to divine. 

Khafi Khan informs us that when ‘Azlmu sh-shan was 
summoned to court some time before the death of Aurangzeb, 
his son, Farrukhsiyar was left behind as his deputy in Bengal. 
The latter remained there in that capacity during almost the 
entire reign of Shah ‘Alam L In the fifth year, he was ordered 
to hand over the administration of the Province to Tzzu-d- 
daula Khan-i-Khanan. Bahadur and proceed to Court. Arriving 
in Patna he made a halt, and put forward his want of means 
and the approach of the'rainy season as excuses for delay. 

# ^ ^ 1 ^ y j 

Bibl. Ind. Text, II, 708, 11. 5-10. • 

“ At this conjuncture, several Dervishes acquainted 
with the mathematical sciences together with a physician 
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named Muhammad Raf‘1, who also possessed a considerable 
knowledge of astrology, imparted to Farrukhslyar the glad tid- 
ings of his being destined to [ascend] the throne hi that very 
spot [‘Azlmabad Patna], and they made this the means of their 
own advancement. This information induced him to stay and 
delay longer in that zilVaN 1 

Once more he writes : 


jl Jbj ^*»b ^jUJf A/cjjbc 

(pti i^s*^** w^>acil/£/0 Ij L£j| ^xlc.£ 

O*jk4>A/0 ^1^/0 }* O^rSh. &$ <XUft$ JP*>T jjl^O ^XCA/O £*;&./ 0 ^ s-djs 


L?y* 


^k rv j f A£>f 


I * “ 


*11)1(1, 1 L 710, 11, 13-19. 

k * 'About the same time, the news of the departure of the 
Emperor Bahadur Shah from this transitory world to the 
Garden of Eternity arrived. Muhammad Farrukhslyar had the 
khutba read in the name of ‘Azlmu-sh-shau, and coins struck 
with his father’s titles | immediately | on the receipt of these 
tidings, without ascertaining the result of the contest between 
the brothers. He then sought the advice of his associates 
about [the wisdom of] of going to the assistance of *AzTmu-sh- 
shan. Some worldly Dervishes and Muhammad Raf I, the astro- 
loger. forbade it, and said ‘It is not advisable for you (lit. 
not in the best interests of your good fortune or Empire) to 
move at all from this spot of auspicious character until you have 
yourself been proclaimed (lit. become) the Lord of the Ichuiba 
and the sikka." 

Subsequently the historian tells us that on learning of the 
death of his father, he had the Khutba read and coins struck 
in his own name at ‘Azlmabad in the beginning of Rabdul- 
awwal, corresponding to the second decade of Fravardln, 1123 
A.H. (Ibid., 11, 711, 11. 10-13 : See also Irvine. k Later Mughals/ 
J. A.S.B 189(5, pp. 171-2. The correct year is 1124 A.H.). ‘ 

In a word, the prophecy of the “ worldly Dervishes and 
Muhammad Raf ‘I, the astrologer,” had somehow come to be 
true. Farrukhsiyar was crowned at Patna in the hayh or 
garden known as Afzal Khan’s (Irvine. Joe. cif. 172) and ulti* 
mately did become Emperor. The city had been thus un- 
mistakeablv associated with the rise of his fortune. Here, his 
\pcpwer had first taken root, and it had been the first ‘‘ dwelling- 
place of his kingdom.” The epithet finds no place in the 
historians. * 
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Part II. 

In the preceding pages, I have tabulated the descriptive or 
honorific epithets which arrest attention on the coins of the 
Mu gh al Emperors of India, and attempted to throw some light 
on the origin of the most characteristic and remarkable of those 
appellations. We have now to inquire if similar titles are 
associated with the names of the mint-towns in the authorita- 
tive annals of the dynasty. In other words, we have to 
ascertain how far the numismatic evidence is in agreement or 
conflict with the historical. It is scarcely necessary to $&y 
that for the purposes of this investigation we can rely only on 
the contemporary chronicles of the Indian Mughals which have 
been published. 

1 have already observed that the number of the prefixes 
which figure on the mintages of the first two Emperors is very 
limited, and that they make their appearance only on the issues 
in copper. We naturally turn for light to Babur’s famous 
4 Memoirs,’ but they are really written in Turk! and to judge 
from Mrs. Beveridge’s excellent translation, the imperial 
autobiographer rarely makes use of these flourishes. The only 
exceptions would seem to be in reference to Delill and Jaunpiir. 
to both of which the designation 4 Capital ' ( ? ) is once 

or twice prefixed (A. S. Beveridge, op. cit . 481, 521). 

There is little or nothing to be learnt on the subject from 
Stewart’s translation of the ‘Memoirs’ of Humayun’s ewer- 
bearer Jauhar We have therefore to make use of the accounts 
of Nizamu-d-din Ahmad and AbiTl Fazl though, strictly speak- 
ing, they were not contemporaries. For the reign of Akbar, how- 
ever, .in which these epithets first come into general vogue, the 
Tabaqdt-i-Akbarl of Nizamu-d-din, the Munlakhahu-t TawdriM 
of Badaoni, the Akbarndma of Abill Fazl and the Tarifch-i 
(iujarat of Abu Turab Wall furnish ample materials for compari- 
son. The coins of Jahangir exhibit but two prefixes and a solitary 
suffix, but it is clear from the unimpeachable testimony of his 
own Tuzuk and the Iqbdlndma-i-Jahdngiri of Mu'atamad Elian 
Written 1040 A.H.) that t tliese honorific designations still held 
their ground in literature and official correspondence. A long 
list of the titles which were current in the reign of Shah Jahan 
can be put together from the Badishahnama of ‘Abdul Hamid 
Lahorl. The ‘ Alamgirndma of Muhammad Kazim , the Maasir-i 
‘ Alamgiri of Muhammad SaqI Musta‘id Khan, and the second 
Volume of the Muntakhabu-l-Lubab of Khwafl KJhan furnish the 
same sort of information for the half century during which the 
destinies of Hindustan were entrusted by Providence to 
Aurangzeb. The last four hundred pages of that volume artf 
occupied with the history of Aurangzeb’s successors up to 
Muhammad Shah. The contemporary chronicles of the last 
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three puppets of the House of Timur are still in manuscript, 
but the period itself is not of any great interest or import- 
ance from the point of view under consideration. 

A list* of all the Honorific Epithets associated ‘with the 
names of towns in these historical works is given below with 
references to the J5age and volume, so as to» make it easy for 
anyone who can read Persian to verify them. 1 

It may be perhaps necessary to add that all the references 
ate to the Bibliotheca Indica editions except in two cases. The 
Tabaqat-i’Akdari has been available only in the Lakhnau litho- 
graph and the Tuzuk-i-Jalianqlri in the ‘Aligarh tjext of 
Sayyad Ahmad Khan. 


Waqrat-i-Baburi. 

Jaunpur, Dehll. 

Tabaqat-i-Akhart. 

Babur. 

(Agra, Kabul) ; !*> (Jaunpur) ; oibLJtjfr* 

(Agra) ; (Dehll and Jaunpur) ; j*** (Urdu) ; 

Akbar. 

(?) (Fathpur) ; (Ajmer) ; Jt;t^ (Agra, 

Fathpur, Labor) ; (Fathpur) ; (Ahmadabad, 

Fathpur, Lahor) ; (Tanda, Dehll) ; (Dehli), 

P&a* JX** (Ahmadabad) ; (Urdu) ; 

Badaoni . 

o^aa. (Ajmer, Dehll); (Goganda and Konbhal- 

mer) ; cJlUfeJ^u (Agra); (Peshawar, Fathpur); 

(Tanda, Dehll) ; (Urdu) ; &£*>. , 

Akbarnama. 

Babur. 

(Dehll); (Agra,); oikLJ|;t* (Agra) \ 

(Agra, Dehll). 

l I ought perhaps to say that I have not thought it worthwhile to 
swell these pages with references to the hundreds of passages in which 
such epithets as * 4 

- ft&b - it - - 

akA. - o - - j#*" ' ‘ - 

&+ayi • %)}+*** - 

etc., are found in juxtaposition with the names of places* 
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Humavun. 

(Agra) ; (Dehll, Kabul) ; j* 

(Dehll, Kabul) ; (Urdu). 

Akbar. 

(Ajmer) ; &Ll (Ajmer, Jaunpur, 

Dehll) u*±* (Ajmer) : <J»^ } (Ajmer) ; JUiJ/f jfA 

(Fathpur, Kabul) ; (^cJJfjtjb (Kabul) ; f;ti> (Ajmer)'; 

cuilLaJf jt,> (Agra, Fathpur); oAkkJf ^ (Dehll, Fathpur 
Labor); (Kabul); (Agra, Tanda, Dehll, 

Labor) ; Jel^df y* (Kabul) ; ^ (Ajmer) ; ^ >js j&lo 

(Urdu) ; (Bangala, Bihar, Kabul, Kashmir, Lahor, 

Hindustan) ; ^ L*ji s (Pattan-Nahrwala) ; 

(Fathpur* Kabul) ; (Kabul) ; I <x*D (Chitor) ; 

j*& oi*. ; JLjh o ; <*+&*x a£x ; ^jXfo (Bangala, 

Kashmir). 

Abu Turab Wall ( Tarikh-i-0 ujardt ). 

(Dehll) ; (Ahmadabad) ; fa (Fath- 

pur) ; fjZ* (Muliammadabad, i.e. Chanpaner^-y (Urdu) 

A.*^x A£x ; A*Jk*x A£x. 


Tuzuk-i-J ahangiri. 

AkA (Kashmir) ; AJsA (Kashmir) : 

(Ajmer, Dehll); vsJlUfcJfya (Agra, Dehll) ; cJl1sA-J|;Ia (Agra, 
Lahor)*; cXUhjfvi (Dehll); & (Urdu); ^1? 

(Kashmir) ; yi~x ( for Agra) ; JWf j&m**. 

Iqbalnama-J ahangiri. 

Axd? |*1 j (Burhanpur, Mandu) ; S*b (Kabul) ; y-k* 
(Kashmir) ;j& cuU. (Kashmir) ; j^h AiaA (Kashmir) ; 

(Ajmer) ; ^ (Akbarabad, Agra, Dehll) ; cAkUi yo 

(Lahor); (Dehll); (Urdu); 

(Kashmir) ; JL*I 

Badishahndma. 

1 

jjjfcijrf At*- (Kashmir) ; *hA. (Kashmir); *K>. 

(Ajmer) ; u* 1 **! 4j *A (Ajmer) ; ;b (Ajmer) ; oJllsJl 

(Akbarabad, Agra, Shahjahanabad) ; (Kashmir) ; 

(Ajmer ) ; ta (Fathpur) ; eola-Jftb (Ajmer) ; 
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vaJLfiWijia (Labor) ; fl«l| (Shiraz) ; «_sOl*// jia (Dehll, Kabul) ; 

(Ajmer) Av&« ; Aa>,Ca> aL^aj 

oilUJl^awe ' (Akbarabad); JLS| ; &»&ka> aL« ; 

* ‘ Alamgirnama. # 

.sUij uax9 ^Ij ffi^i ; SaJb (Ajmer, Burhanpur, Multan) ; 
(Aurangabad) ; (Aurangabad) ; aSjUo 

( Burhanpur) ; • jtf** (Daultabad) ; 

(Rohtas) ; ak^. (Aurangabad) ; aLL *sJjo alux (Aurang- 
abad) ; <shL aki> (Aurangabad) ; (Multan) ; 

oiiUaJj (Shahjahanabad); cJJdLJtjtd (Lahor); 

(Kabul) ; (Multan) 

$Ub (Daulatabad. Shahjahanabad, Gwaliar) ; 

(Gwaliar) ; ’> 

wsJUiJf Jix ~« o (Akbarabad); a+k** a£* ; ^IwjJaa ; 

*<XxA . 

il/ aa.s *>- i J A lamgi n . 

vi;U/e (Surat) ; abb <sl~3*.k (Aurangabad) ; u>UJIIjl* 
(Multan) (Haidarabad) ; cJlUfaJiy* (Shahjahanabad) ; 

(Ajmer); jjj~J tjj (Burhanpur); (Lahor); 

jiJalf ;fa (Bijapur) « uZUijb (Kabul) ok.&> ai^/o ab«x« 
^ax) aaj*><j ; oAlliJi ya.i~c (Akbarabad) ; a*ia** a</o ; 

v^toO sZt & fi . 

Khafi Khan (Vol. 11). 

■Jj bxjj»>b (Siirat) ; aL»?i£. (Aurangabad); 

(Haidarabad) ; (Shahjahanabad) ; (Fathpur) ; 

(Ajnier) ; s^ikJUJiy l > (Lahor); (Bijapur) ; 

(Djjain) ; .iUiu (Haidarabad) ; flLrJIi *** (Balkh) ; 

o>*&:»Jiyiwo (Akbarabad) ; ; 

a+iaA/o a£x> • t$ , « 

Shah ‘Alam Narna. ( Incomplete ). 

(Ghulam ‘All Khan). 

oJiUJfya (Shahjahanabad) ; vaikLJfy* (Lahor) ; j&x~* 
(Akbarabad); Jlb»t 

c ‘ Tab. Aid).’ (Babur), 182, 183, 184, 186. 
,, ,, (Humayun), 197. 

„ „ (Akbar), 253, 265, 284. 
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4 Bad/ (Akbar), II, 115. 

1 Akb. Nam/ (Humayun), I, 327. 

„ „ (Akbar), II, 62. 324; III, 

105. 

‘ Abu Turab Wall/ 72. 

4 Tuz. Jah. ’ 31, 169/171, 177.245,288, 
291, 356. 

‘ lqb. Nam/ 136. # 

4 f Alam. Nam./ 84, 925. 

x^Ij 4 Mirat-i-AhmadI/ Bombay Lithograph. 
A.H. 1306, Vol. II, 1. 

AaaIj 4 ‘Alarm Nam./ 119. 

jjj *4*4 4 lqb. Nam./ 99. 

‘ ‘Alam. Nam./ 1027, 1051 
cjlllo 4*4 4 ‘Alam. Nam./ 210, 217. 

4*4 S*L 4 lqb. Nam./ 100. 
ab&xj! sab 4 4 Alam. Nam./ 1020. 

JbK Si>L 4 lqb. Nam./ 249. 

^Lij {"jcxi 4 ‘Alam. Nam./ 1084. 

Jyi iiMj-i £f;U* 4 Alam. Nam./ 48, 50, 56. 

4 Maas ‘Alam./ 331 482. 

4 Kh. Kh/ II, 249. 

4 Akb. Nam./ Ill, 168. 

‘ lqb. Nam./ 213. 
jAoj 4 lqb. Nam./ 127. 

4>bf oJja «sI*4_ha-o c ‘Alam. Nam./ 190. 

im ^ L * ‘ ‘Alam. Nam./ 455. 

^*♦^1 ei 4 Bad./ II, 134. 

4 Akb. Nam./ II, 154. 

4 Akb. Nam/ (Babur), J, 98. 
k Bad/ II, 62, 254. 

‘ Turab/ 97. 

(?) ojAsa. 4 Tab. Akb./ 288. 

‘ Maas. Alam/ 235, 237, 243, 330, 336; 
344, 347, 383, 393, 396, 397, 439. 
441, 461, 470, 473, 483, 493, 496, 
511, 515, 523. 

4 Kh. Kh./ II, 5, 10, 113, 119, 178, 
198, 200, 205, 207, 247. 248, 270, 
274, 280, 315, 377, 413, 442, 47ff. 
527, 549, 572, 581, 582, 583, 605, 
626, 648, 649, 728, 742, 743. 752, 
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777, 778, 790, 794, 796, 797, 857, 
871, 885, 896, 936, 942, 950. 951, 
952, 953, 960. 

^ aka. < Bad. Nam.,’ I, ii, 4. 

‘ Iqb. Nam.,’ 213, £24, 290. 

1 Bad. Nam.,’ I, ii, 48. 

„ „ II, 125. 

‘ ‘Alam Nam.,’ 814, 878. 

jW ' ‘ Akb. Nam.,’ Ill, 80,110,166. 191. 

‘ Bad Nam.’ I, i, 134. 
ab Kiyt iki. 1 ‘Alam. Nam.,’ 40, 41. 

aki. ‘ Akb. Nam.,’ Ill, 105, 281. 
yUj ts-lASJj akk ‘ Akb. Nam.,’ II, 122. 

,^-lACh ikA 1 Tuz. Jah.’ 344, 351. 
alj&jui jUi, iki. < ‘Alam, Nam.,’ 389. 

ji**' U^i* *tk ‘ Akb. Nam.,’ Ill, 44, 110. 164, 168, 
185, 217. 

‘ Bad. Nam.,’ I. i, 476. 

„ „ I, ii, 233. 

^ i>i s ' its. « ‘Alam. Nam.,’ 36, 44, 578, 887, 910, 
1035, 1084 

kk. ‘ Akb. Nam.’ Ill, 212, 317. 
jJat Tt+Z*' <ski. 1 Tuz. Jah.,’ 351. 

1 ujfjU-o ik- Tab Akb.,’ 338. 

JWijrA ‘ Akb. Nam.,’ Ill, 66, 176. 

JW? J l **l M ‘ Akb. Nam.,’ II, 54. 

*J ‘Tab. Akb.’ (Babur), 188. 
d-K «*•»;!* ‘ Tab. Akb. (Babur),’ 179. 

11)03* * ‘Alam. Nam.,’ 211, 608. # 

‘ Maas. ‘Alam.,’ 149, 382. 

cblS 1 jld ‘ Akb. Nam.,’ II, 17. 

**♦^1 ‘ Akb. Nam.,’ II, 160. 

‘ Tuz. Jah.,’ 338, 373. 

• Iqb. Nam.,’ 71, 73, 205, 304. 

‘ Bad. Nam.,’ II, 346. 

‘ Tuz. Jah.’ 281. 

ibf AlfvJijiA ‘ Maas. ‘Alam.,’ 302, 307, 490, 494, 490. 
497. 

‘ Kh. Kh.,’ II, 358, 369,371 
j* 1 ® j tNxfjf * Bad. 5 II, 228. 

dVT cJAUfcJf;!,* ‘ Abu Turab,’ 66. 
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,*n j'i ‘ Iqb. Nam./ 2, 5,9, 14, 17, 32, 111, 

117 , 176 , 261 , 305 . 

‘ Bad. Nam.,’ I, i, 79. 113, 160, 156. 
167. 165, 177, 181, 194, 216, 233, 

240. 252, 269, 272, 306, 338, 362, 

366, 369, 390, 391, 397, 403, 421, 

422, 426, 453, 474. 475, 477. 

< Bad. Nam.,’ 1, ii, 3, 7, 70, 71, 76, 90 
105, 123, 224, 233, 235, 246, 251, 
265. 

‘ Bad. Nam. .’ II . 8, 10, 19, 63, 103, 124, 
146. 215, 222, 230, 241, 285, 302, 

317, 330, 339, 343, 340, 348, 372, 

407, 415. 418, 427, 603, 606, 613. 

685. 

, *J1 ‘ Akb. Nam.’ (Babur), I, 102, 103, 104, 

105,111,113,114,118. 

4 Akb. Nam.’ (Humayun), I, 121. 120, 
144, 145, 146, 149, 153, 154,' 156, 
157, 160, 161, 162, 166, 170, 351. 
360, 361. 

»/T ‘ Bad.’ (Akbar) II, 44, 59, 136. 

•Tab. Akb.,’ 219,250,251, 254.255, 
256, 257, 261, 263, 265, 272, 276, 

277, 279, 281, 282, 285, 286, 287. 

288, 299, 315, 320, 322, 340. 

‘ (Akbar) Akb. Nam.,’ II, 14, 45, 60, 
76, 77, 78, 80, 89, 94, 96, 100, 101, 
107, 121, 122, 123, 130, 132, 140, 

143, 144, 145, 146, 147, 148, 152, 

154, 157, 158, 160, 163, 166, 194, 

195, 200, 202, 203, 217, 230, 231, 

232, 235, 246, 251, 260, 268, 269 

272, 276. 279, 280, 284, 288, 289, 

290, 296, 300, 315, 329, 331, 339, 

344, 349. 350. 366. 

Ibid., Ill, 21. 23, 33, 73, 83, 93, 111, 
i 16, 144, 177, 203, 231, 309, 408, 
511, 578, 592, 604, 605, 646, 670. 

721, 744. 745, 748, 753, 762, 763, 

772, 773, 789, 793, 795, 801. 

*jr ‘ Tuz. Jah./ 1, 33, 35, 41, 43, 64, 97, 

100, 101, 113, 122, 123, 168, 175, 

176, 199, 241, 259, 277, 278, 283, 

297, 305, 320, 322, 325. 326, 329, 

337, 351, 352, 353, 354, 380. 

‘ Iqb. Nam./ 32, 117, 127, 160, 175, 
187, 197, 198, 199, 240“ 274. 
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‘ Bad. Nam.,’ I, i, 62, 69, 70, 71, 86, 

87 , 97 , 114 , 116 , 125 . 

} jl Tab. Akb. 310, 340. 

^Ia* T uz. Jab., 17, 332. 

‘ Iqb. Nam.,’ 130. , 

jbf 01 ^ »Ui s^lUdiy* « Bad. Nam.,’ II, 710 (XX R). 

“Alam. Nam..’ 27, 81. 123, 124, 125, 
129, 142, 145. 164, 173, 189, 201, 

211, 216, 221, 304, 335, 343, 347, 

438. 465. 481. 608, 610, 625, 759, 

845, 846, 849, 939, 961, 962, 972, 

973, 977, 1067. 

1 Maas. ‘Alam.,’ 2, 7. 76, 112, 132, 177, 

‘ Kh. Kh..’ II, 5, 33, 44, 576, 602, 715, 
757, 761, 797, 837. 

‘ Shah ‘Alam ’ Nama, 32, 70. 101, 120, 
137. 

oJHiJiyj, ‘ Tab. Akb.,’ 291, 300, 302, 304, 315, 
333, 334, 337, 343, 344, 349, 351, 
354. 

‘ Akb. Nam..’ II. 344, 370. 

„ ., Ill, 39. 82, 85, 107, 111, 

164. 183. 202, 227, 248, 309, 372, 
373, 376, 415, 421, 426. 436. 447, 
491, 493. 

‘ Kh- Kh.’ (Muhammad Shah). II, 910. 
o-ikidiji;, ‘ Tab. Akb.,’ 370, 373, 378, 380. 
aliJijl^ ‘ Bad. Nam.,’ IT, 201. 

* Bad. Nam.,’ 1, i, 165, 174. 

! Maas. Alam.,’ 172. 180, 190. 473. 

‘ Kh. Kh.,’ II. 262, 661. 

‘ ‘Amal. -Salih,’ 370. 

‘ Maas. ‘Alam,’ 212, 429. 

‘ Kh- Kh.,’ II, II, 213, 248 278. 279, 
555, 572* 582, 618. 650, 651, 666, 
751,853,865. 
jjj-Jljh ' Bad.,’ II, 385. 

‘ Tab. Akb.,’ 292. 344. 

‘ Bad.,’ II, 229. 

* ‘ Abu Turab,’ 76. 90, 100. 

4 Bad. Nam.,’ I, i, 69. 

‘ Tab. Akb.’ (Babur), 190. 

* Bad. Nam.,’ II, 343. 

itf *»<i| * Tab. Akb.’ (Akbar), 294, 300. 310. 
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jjff ‘ Tab. Akb.’ (Babur). 191. * 

‘ Akb. Nam.’ (Babur), I. 98, 99. 

* Tuz. Jah./ 123. 

o-ikUJtjii ‘ Akb. Nam.’ (Humayun), I, 350, 365. 
‘ Akb. Nam.’ (Akbar), JI, 42. 

.. '111,248. 

•iAALJiji.v « Akb. Nam.’ (Humayun), 1, 242, 251, 
256, 271. 


vsAU~J| J t,> < Tab. Akb.’ (Akbar). 246, 276, 277, 330. 
‘ Akb. Nam.’ (Akbar), II, 64, 364. 

„ „ III, 447, 493, 494, 572, 

648, 649, 734, 759, 787, 795. 

‘ Tuz. Jah.,’ 325, 343, 351, 355. 

‘ Iqb. Nam.,’ 7, 13, 21, 30, 32, 194, 195, 
229, 246, 278. 


‘ Bad. Nam.,’ I, i, 16, 20, 69, 77, 79, 
97, 113, 158, 159. 177, 180, 193, 
216, 223, 233, 252, 304, 397, 419, 
425, 433, 448. 

‘ Bad. Nam.,’ I, ii, 9, 48 190, 207. 

‘ Bad. Nam.. ’ II, 38, 63, 109, 115, 123, 
127, 141, 146, 156, 158, 163, 179, 

181, 187, 195, 198, 208, 213, 214, 

219, 237, 243, 259, 308, 317, 339, 

369, 407, 413, 418, 42], 424, 426, 

427 , 430, 470, 500, 504, 579, 584, 

594, 595, 603, 605, 608, 613, 638, 

681, 682, 710. 

“Alam. Nam.,’ 143, 146, 177. 187. 197, 
201, 211, 214, 217, 221, 341, 438, 

608, 611, 615, 630, 738, 764, 766, 

812, 815, 821, 835. 838, 842. 846, 

849, 855, 979, 985, 1031, 1058, 
1067, 1068, 1084. 


‘ Maas. ‘Alarm,’ 10, 42, 47, 60, 84, 137, 
144, 148, 166, 177. 188, 360, 383, 
423, 482, 513. 

‘ Kh. Kh.,’ 31, 256, 574, 660, 663. 679, 
707, 76 >,861. 

‘ Shah ‘Alam Nama,’ 25, 29. 

‘ Maas. ‘Alam.,’ 282, 283, 299, 307, 310, 
317, 319, 333, 373, 494, 498, 520. 

‘ Kh. Kh.,’ II, 647, 648. 
j'jiA ‘ Bad. Nam.,’ 1, i. 176, 257. 

cUf < Akb. Nam.,’ II, 95. 

< I£h. Kh.,’ 19, 20, 616, 661 , 693, 694 
800, 949. 
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»/T ‘ Akb. Nam.,’ Ill, 177. 

‘ Tab. Akb.,’ 321, 322, 323, 327, 330. 

‘ Bad.,’ IF, 197. 

‘ Akb. Nam.,’ Ill, 109. 291, 299, 420. 
439 , 440 , 460. , 

• Tab. Akb. - (Babur), 191 ; Waq. Bab. 

^Ia^ ‘-ii* 1 A ^ ‘ Tab. Akb.’ (Akbar), 322 : 

^>1*0 ciJUlijb ‘ Tab. Akb.’ (Babur), 187 ; Waq. Bab. 

■ Akb. Naiu.’ (Babur), I, 98. 

,, ,, (Humayun), I, 124, 149. 

156, 3.31. 356. 

•Tab. Akb. - (Akbat), 261, 279, 280. 
322, 339. 

‘ Bad.. - II, 5. 182. 184. 

' Akb. Nam..’ (Akbar), II i'4, 17. 20. 
26, 31, 42, 44, 47, 64, 66, 67. 09. 
73. 76, 94, 95, 90, 107. 110. 111. 
122. 201. 276, 288, 334. 

/bid.. Ill, 228. 249. 341. 372. 370. 
407. 748. 

• Tuz. Jah..’ 281, 324, 337, 376. 

4 Iqb. Nam.,’ 32. 201. 

1 Bad. Nam..’ 1 , i. 43, 65, 255, 305, 352, 
367. 398 124. 426. 

‘ Bad. Nam.. - I. ii, 4. 6, 7, 71, 72, 73, 
76, 87. 281). 

• Bad. Nam., - II, 03,96, 111. 112, 115. 

158, 108. 181, 215, 218. 242, 244. 
309. 320. 339, 361. 378, 409. 425, 
474. 504. 710. 

cbk ‘ Akb. Nam.’ (Humayun), I, 291, 292, 

298, 301. 306. 316, ' 321, 329, 334. 

‘ Akb. Nam.’ (Akbar), II. 54. 

• Bad. Nam.. - 1, i. 62, 63. 

„ ., II, 27, 38, 339, 500, 585. 
586. 63*4. 637, 638. 639, 642, 668. 
671, 678. 

‘ ‘Alam. Nam.,’ 190, 625, 628, 635, 647, 
661, 758, 834, 864, 878, 913, 937, 
964, 973, 975. 983, 986. 1057, 1060, 
1084. 

• Maas. ‘Alam.,’ 71, 117, 176, 394. * 

‘ Akb. Nam..’ II, 55, 115. 

„ III, 247, 344, 537, 543, 
570, 601. 649, 655, 660, 670, 698, 
733, 746. 



94 


Journal oj the Asiatic Society of Bengal. XVII, 

cljtf iUL'ijii ‘ Akb. Nam..’ II, 55. 
iUJj (jaJ ibf oJji 1 ‘Alam. Nam.,’ 416. 

* See under ,>11**1 ertj ^ • 

an epithet of Ahrnadabad, ‘JVlirat-i- 
< v Ahwadl/ Bombay Lithograph, A.H. 
1306, II, 4. 

ir^ c Akb. Nam./ Ill, 65. 

Ji( £ 4 Bad. Nam./ I, ii, 224. w 
‘Alam. Nam./ 209. 

^l/f ***.! Tab. Akb/ (Gujarat Chapter), 450. 

Mirat-i-Sikandarl ’ (Bombay Lith. 
1831 A.C.), 24, 28, 29, 123, 130, 
227, 356 and 

c Mira t-i- Ahmad! * (Bombay Lith. 1306 
A.H.), Pt. II, 133, 

^ \ ‘ Abu Turab/ 19. 

(OvMaf s&yxc ) > 

* Akb. Nam./ Ill, 341. 

^* 7 * ' Akb. Nam./ III. 335. 

4 Akb. Nam./ Ill, 368. 

‘ Akb. Nam./ Ill, 389, 525, 537, 548, 
648. 


;^a^| cWj-£ 4 Akb. Nam./ II, 59. 

^USukCjv iLcjSt 4 Akb. Nam./ 11, 45: III, 145. 

a)|^i ;js ) | • Akb. Nam./ III. 6. 

jkljl 4 Akb. Nam./ Ill, 203. 

<-M< *bf * Akb. Nam./ 11, 180. 

<Jk k Akb. Nam./ II, 183. 


jvbl ei»y^ 4 Akb. Nam./ Ill, 203. 

<-M< *bf * Akb. Nam./ 11, 180. 

<Jk islj* k Akb. Nam./ II, 183. 

dbf 4 Kh. Kh./ II, 646, 647, 961, 972. 

^ 4 Kh. Kh./ II. 79. 

&>li 4 Akb. Nam./ II, 334. 


*bT 4*1* * ‘Alam. Nam./ 43, 575. 

4*li 4 4 Alam., Nam./ 138. 
ybfj? aLL 4*ljl 4 ‘Alam. Nam./ 603. 

£*li e ‘Alam. Nam./ 291. 
jJai ‘ ‘Alam. Nam./ 826, 1064 


jxjtf ‘ Akb. Nam./ Ill, 552. 
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jilab ‘ Bad Nam.,’ II, 417, 425. 

1 Alam. Nam.,’ 564, 813,820. 
1 Maas. ‘Alam.’ 165. 

‘ ‘Alam. Nam.,’ 768. 
ybJ-t « Tuz. Jah.,’ 267„276. 

‘ Iqb. Nam.,’ 240. 


Ajujs 

&<y£x; <X Ju 0.sc 
fyjX * © 

&9jJ*k'G jjjjX 

K>J1 

^ CU*1LL jULmfO 

t cui^UJi tS 

«a6f j>S' jti U/c 


‘ Bad. Nam./ I, ii, 281. 

‘ Bad. Nam.,’ II, 406. 

‘ Maas. ‘Alam./ 28, 143. 
‘ Maas. Alam,’ 251, 364. 

\ ■ Tab. Akb.,’ 250. 


J Akb. Nam.,’ 11, 217. 

‘ Tuz Jah.,’ 351. 

‘ Bad. Nam.,’ II, 710. 

• ‘Alam. Nam.,’ 24. 30, 48, 49, 80, 82, 
87, 108. 120, 123, 136, 137, 156, 157. 
167, 178, ISO, 191, 192, 193, 216. 

221, 225. 229 237, 239, 241, 284. 

291, 292. 301, 303, 332, 339. 343, 

346. 423, 424, 433, 438. 454, 474. 

479, 481, 568, 592. 611, 620, 631. 

660. 662, 664, 743, 759, 762, 823, 

838, 842, 858, 871, 873, 883, 918, 

926, 927, 977, 1084. 

‘ Maas. ‘Alam..’ 4, 6, 92, 98, 112, 120, 
246, 374, 392. 

‘ Kb. Kb..’ II, 5, 53. 62, 199, 443,575, 
578. 605, 700, 707, 718, 843, 884, 
898. 

‘ Shah ‘Alam Nam.,’ 120. 


‘ Kh . Kb.,’ 97a. 

JU»I jL~~c ‘ Akb. NTrni.,’ 11,56, 60, 199, 284, 318, 
329. 

Ibid. '. Ill, 11, 97, 243, 279, 346, 370. 
‘ Tuz. Jah..’ 207, 250, 317, 323, 355, 
356, 359, 360, 376. 

* Iqb. Nam.,’ 71, 143, 170, 203. 

• Bad. Nam.,’ I, i, 327, 411, 521 ; I/ii, 

9, 17. 20. 71. 73, 117, 121. II, 22, 
111, 143, 190, 257, 320, 413. 

‘ Shah ‘Alam Nama.,’ 115, 125. 

• tS^o ‘ Kh. Kh.,’ II, 455, 559, 963. 
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4 Tab., Akb./ 331. 

J 6 Abu Turab./ 100. 

4 Bad./ 11, 28. 36, 39, 57, 59, 85, 187, 
204, 213, 267, 285, 287, 300, 311, 
334. 

4 Akb. Nam./ II, 12, 189, 198. 

4 Abu Turab./ 95. 96, 99. 

4 Bad. Nam./ I, ii, 281. 
j_» „ II, 406. 

* ‘Alam. Nam / 743, 882, 977. 

4 Maas. 4 Alam./ 28, 49, 108, 130, 140. 

143, 214, 271, 272, 285, 364. 

4 Kh. Kb./ II, 413. 
ciU < Akb. Nam./ HI, 259. 

<abf v 2 aA>J 4 ‘Alam. Nam./ 835. 

c Bad. Nam./ T, i, 47. 62, 68, 114, 237. 
478. 542. 

„ „ I. ii, 56. 

„ 11,5,7,11,126,157. 

4 ‘Alam. Nam./ 565. 

4 Maas, 4 Alam./ 91. 

* Kh. Kb./ 40, 971. 

^/o ‘ ‘Alam Nam/ 605, 628. 

A glance at this long list of References will be sufficient to 
show that the historical evidence is in fair accord with the 
Numismatic. Leaving out non-descript or colourless appella- 
tions like - gjjp-JhjL - etc. and their 

compounds, we can reckon in all about thirty really distinctive 
titles on the (Joins. Of these, about eighteen are found 
in the histories. Of the dozen of which there is ,no trace in 

the chronicles, about six — 

~ jj*”**' 0 )ya'\+)\y& -and 

belong to the period of disruption and anarchy of which no 
really satisfactory or exhaustive Persian history has been. 

published. Of the six which remain, one t*b 

is found only on a single coin, two others were invented by the 
weak and vain Humayun, and their vogue is restricted to about 

six years in all. The absence of fXJiy* may be satis- 

factorily explained by the fact that Dogaon itself is but once 
^mentioned in the fifteen hundred pages of the 4 Akharnama / 
and that the name occurs but twice in the almost equally 

voluminous Ain-i-Akbari. There is no reference to yUU/o 
in the chronicles, but I have called att6ntion to its 
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existence in the official documents of the period. It is not 
perhaps difficult to understand why the changes introduced bv 
Shah Alam bin reference to the honorary designations of Akbar- 
abad and Ajmer are not reflected in the history of Khafl Khan. 
In the first place, the new designations were in use for a very 
short period. In 'the second, the title bestowed on Ajmer 
during a temporary emergency, was, under other conditions, 
neither applicable to nor deserved by it. The assignment of 
JCiJf to ‘ Azlmabad-Patna by Farrukhslyar was due 

only to the fortuitous circumstance of his having been 
crowned there, and even in his own reign, the new title was 
not consistently applied. There is therefore, nothing to be 
wondered at in KhafT Khan having not thought it worth while 
to introduce confusion into his own pages by prefixing to the 
names of these towns ephemeral designations which were 
capriciously altered with such bewildering frequency. 

We have seen that on the coins of the earlier Emperors, 
the same epithet is indiscriminately prefixed to the names of 
several towns, and that three or four diverse titles are borne by 
the same locality. An examination of the above list of Refer- 
ences makes it clear that this was in accordance with the the- 
ory and practice of those times. Ahmadabad, Agra, Dehli, 
Fathpur. and Labor are all called in the Histories of 

Akl^ar’s reign. Four of these towns are at the same time, styled 
Kabul again, has the identical appellation and 
i-> also entitled - abf ci and 

But Agra too is so is Dehii and this last is 

further honoured with the designation The same 

thing is true of Ajmer, Kashmir and several other places. 
There can be little doubt that many of these high-sounding 
prefixes are mere flourishes, tags or jingles coined by the 
authors to show off their powers of 4 fine, writing.’ But 
some of them are not without their interest, especially for 
the student of the Historical Geography of India, and it is not 
impossible that a few of them were not unknown to and recog- 
nised in the State archives, and that they may be discolored 
hereafter on the coins. ' 

S. H. HodivIea. 

The College , Jundgacth. 

217. The Laqab ‘ Sahihqiran-i-Sa.nl’ 

The titular adjunct Sahib Qirdn-i-Sdm, which occurs on 
the coins of Shah JahSn and several of his successors, has been 
vary fully dealt with from the numismatic side by Dr. Taylor 
in Num. Sup. XIV (pp. 574-579). M. Drouin informs us that 
Tamerlane assumed this title on account of “ a remarkable 
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planetary conjunction ” which took place during his reign, and 
that the event was turned to account by the court astrologers 
in the way of paying another ‘ adulatory tribute to their 
imperial* patron.” ( Loc . cit. p. 575) *. 

After his death, the title appears to have been by un- 
animous consent? given to him as a distinctive appellation, 2 * 
a,nd none, of his numerous descendants during two hundred 
years ventured to assume it. The question then is, what led 
Shah Jahan to revive it in his person at the moment of nis 
own accession ? I am not aware of any trustworthy authority 
for holding that the auspicious conjunction of Jupiter and 
Venus had actually taken place in or about 1037 A.H. (1627 
A.C.). Nor will it do to say that Shall Jahan was content to 
have it applied to himself in the derivative or secondary sense 
of * Emperor/ 4 King of Kings ’ or 4 Kaiser.’ 

What then was the reason ? The true explanation of the 
imperial motives is given in the contemporary Chronicle, 
called ‘ Amal-i*Salih ’ or 4 Shahjahannama.’ Speaking of the 
arrangements made in regard to the khutba and the s ifeka (the 
imperial style and titles to be used in official records and on 
coins), the writer says : — 


u-JJ y jSUaJtjjt )y^*» y 

aiis yJ£ \\ ^Jb 

y OX vJl/0 y w*^l**'° ZtySs^y J J 

# t^x>T (^y^**** uU* *£*•*•! y *£+*&*> y S*» ^ 


l * Timur’s own account in the * MalfuzSt-i TiraOrl* is not unworthy of 
attention and is quoted below : “ A celebrated astrologer waited on me 
and delivered a plan of my horoscope, stating that at the time of my 
birth the planets were in so favourable and auspicious conjunction as 
certainly to predict the stability and duration of my good fortune and 
sovereignty ; that X should be superior to all the monarchs of the age : 
that whoever were my enemies should be subdued, and whoever were my 
friends should be prosperous ; that 1 should be the protector of religion, 
the destroyer of idols, the father of my people, that my descendants 
should reign for many generations, and that they should be prosperous 
as long as they continued to support the Muhammadan religion, but if 
they should deviate therefrom, their dominion would soon be annihilated, 
Stewart’s Translation (1830), p. 13. The horoscope of Timur as it was 
cast by the astrologers of his grandson, Ulugli Beg, is given by Hyde, 
* Syntagma Dissertationis,’ II, 466. See Gibbon, ‘ Decline and Fall,’ ed. 

, Smith, VIII, 41 note. 

2 So the Emperor J ahangir makes the following announcement for the 
benefit of his readers : “ In these Memoirs, whenever Sahib-qirarii is 
written it refers to Amir Timur Gurgan ; and whenever Firdm-makani is 

mentioned, to BSbar Padshah ; when Jannat-aehyani is used to Humfyun 

Padshah; and when ‘ Arsh-ashyani is employed, to my revered father, 
Jalalu-d-din Muhammad Akbar PffdshSh Ohazi.” 1 Timik- i- Jahangir! . * 
Hogors and Beveridge, Trans. 1,5. 
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Bibl. Ind. Text, p. 228, seven lines from foot. 

* ‘ And it was settled that the patronymic of that 

sovereign should be Abu-l-Muzaffar and his auspicious surname 
was to be Sahib Qiran the Second, because the infidel- 
destroying swor*d of that Solomon-like Padishah had driven 
away the demons of strife and disorder from the face of the 
earth, and there was not only a likeness and a resemblance 
’between his praiseworthy qualities and ways, and those of II is 
Majesty th6 Great Sahib Qiran, but the Baiyinat of the woid 
Sahib Qiran , viz. 365. were found to be exactly equal to the 
numerical value of the letters of Shah Johan” * 

In other words, the real reason for Shah Jahan’s assump- 
tion of the title was not astrological or ‘ horoscopic,' but 
cabalistic, and had its origin in those fanciful notions of the 
occult properties of numbers which still form an important 
part of the magic and thaumaturgy of the East. 

The Abjad value of the letters of was found equal 

to the Baiyinat of ^ <-**3**, and the Emperor took this pro- 
vidential coincidence as an infallible prognostic of his own 
reign proving as long and glorious as that of his ancestor, and 
felt perfectly justified in reviving the title in the Khutba and on 
the coins after a lapse of more than two centuries. 

. Now the Abjad value of is 365. Thus. ^2 = 300, 

t = I 8 = 5, £ = 3, 8 = 5, f = I c) = 50 \ 300 4* 1 + 5 + 3 + *> -f 1 
+ 50 = 365. 

But what arc the of r 

There are in the books on the pic twelve different 
modes of disjoining ( permuting and combining the 

thirty letters of the Arabic alphabet for purposes of divina- 
tion. 2 One of these twelve rules or methods is employed as 

1 The corresponding passage in the Bddishahnama of ‘Abdul Hamid 
Lahori is so similar that its translation would be a work of supererogation. 
It is therefore given bolow only in the original. 

0 \jt jL ^ t j ^ j 

j*~*\ ^^b 

o***obp. o j ^ jt ^ ^li! 

^ 8l-& 

• Bibl. Ind.’ Text, I, i, 93, 11. 4-12. 

2 These rules are really derived from the Jewish Kabbalah. “ Accord- 
ing to the Kabbalah all these esoteric doctrines are contained in the 
Hebrew Scriptures. The uninitiated cannot perceive them ; but they'are 
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follows. The letters are pronounced by their names (e.g. alif, 
ba, ta, sa, Jim, etc.) and divided into Zahar and Baiyinat or 
Baniyai. .The initial letter of the name of each v>f the signs, 
viz. k o, is the Zahar , and is cast out. The value of 
the remainder only, the Baiyinat, in the Abjad system of 
notation is taken mto account. 

Thus is made up of 

aU>. 1&., b, tjU, ij, and 

Eliminating the initials, 
u° , t , £ i v t (3i j ’ * * ail( l cb 

and taking the Abjad value of the remainder, we have 

A = 1 + 4 ; = 30 + 80 ; ! = 1 ; 1 = 1; cit = 1 + 80 ; ! = 1 ; ^ 

= 30 + 80, ^=6 + 50; 
i.e. 5 + 110 + 1 + 1 + 81+ 1 + 110 + 56 = 365. 

Briefly, the Emperor assumed the title because in this 
numerical coincidence, “ the deep-sighted saw a sign, and en- 
quirers got a hint from above ” of his reign being destined to 
be as glorious as that of Timur. The reason, if it deserves to 
be so called, may appear to us very fantastic, but there can be 
little doubt as to the powerful appeal thus made to the ima- 
gination of even the most cultured persons in those times. 
Abul Fazl, for instance, lays great stress on the fact of his elder 
brother FaizI having discovered that the numerical value of 
the name yf f was equal to the Abjad value of the Baiyinat of 
(Sun). 

Among the excellencies of the name [ ] which is full 

of wonders, there is one, which my honoured elder brother.. . . . 

plainly rovealed to the spiritually- minded, who discern the profound 
import of this theosophy beneath the surface of the letters and words of 
Holy Writ To obtain these heavenly masteries, definite hermeneuti- 

cal rules are employed of which the following are the most important. 
(1) The words of several verses .... are placed over each other, and the 
letters are formed into new words by reading them vertically. (2) Tho 
words of the text are ranged in squares in such a manner as to read either 
vertically or boustrophedon.*. (tt) The words are joined together and 
redivided. (4) The initials and final letters of several words are formed 
into separate words. (5) Every letter of a word is reduced to its numer- 
ical value, and the word is explained by another of the same quantity. 
(6) Every letter of a word is taken to be the initial or abbreviation of a 
word. (7) The twenty-two letters of the alphabet are divided into two 
halves : one half is placed above the other ; and the two letters which 
# thus become associated are interchanged. By this permutation, Aleph , 
the first letter of the alphabet becomes Lamed , the twelfth letter ; Beth 
» becomes Mem , and so on. This cipher alphabet is called Albam from the 
first interchangeable pairs. (8) The commutation of the twenty-two 
letters is effected by the last letter of the alphabet taking the place of^he 
first, the last but one the place of the second, and so forth. This cipher 
is called A tbash” (C. D. Ginsburgh in ‘ Encyclopaedia Britannica,’ 11th 
ed.. Art. Kabbalah). 
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Abu-l-Faiz, Vaizl) has brought out in various admirable writings, 
namely, that by the mysterious connections of letters , which are 
lofty vocables and which — whether separately or in combination 
— display their influences, it appears that the indicatory letters 
Baiyindt-i-huruf of the word dftdh (Sun) make the number 228 
and thus correspond to the numerical valuS of the letters of 
the word Akhar .” (‘ Akbarnamah,’ Beveridge’s Trans. I, 65 ; 

Tpxt, I, 22.) Elsewhere he informs us that when the value of 
the letters in the name of Allah was found to be equal to the 
number of M amahs} “ the deep sighted read in it glad tidings 
for the present illustrious reign and considered it a most 
auspicious omen.” (Blochmann. ‘ Ain,’ Trans. I, 237). 

S. H. Hodivala. 

218. Bibliography of Sasanian Numismatics. 

The honour of first unveiling the mysteries hidden for many 
centuries in the Sasanian inscriptions on rocks and coins 
belongs to Sylvestre de Sacy, one of the most eminent oriental 
scholars who ever lived. His ‘ Memoires sur diverses antiquites 
de la Perse * (Paris, 1793) mark a notable epocli in the study of 
the monuments and coins of ancient Persia. The work in 
question contains five memoirs. Dr. Hyde, the celebrated 
author of ‘ Historia religionis veteium Persarum ’ (1700), had 
already made an attempt at explaining the Greek text of the 
inscriptions at Naksh-i Rustam, but had failed signally. He 
had read APTAHAP()\ as AAE3ANAPOY, and consequently 
referred the whole inscription to Alexander (see 1st edition, 
pp. 519-520). DeSacy showed that this reading was incorrect, 
and that the king mentioned in the inscription was Ardashlr 
(Artakhshatr ) , the founder of the Sasanian dynasty. . After 
having restored the Greek text in a critical manner, he made 
it the starting point for deciphering one of the two texts in 
oriental characters, as he believed their contents to be identi- 
cal. He was successful beyond expectation in his attempt, 
and thus laid a solid foundation for all future decipherments. 

In his third memoir, he applied the results thus obtained 
(which however explained only a i%w names and titles) to the 
elucidation of the legends on some of the Sasanian coins, as he 
found the characters and most of the words were identical 
with those at Naksh-i Rustam. He thus obtained the com- 
plete titles of some of the early Sasanian kings. He read on 
them also correctly the names of Ardashlr ( Artakhshatr ), 
Shapur (Shahpuhri), Bahrain (Varahrdn) and Hormazd 
( Auharmazdi) ; but his other readings of names were doubtful, 
erroneous. 


1 The mansaba or gradations of rank wore theoretically, 66 in number. 
The numerical value of the letters of (1 + 30 + 30'+ 5) is 66. 
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In a subsequent Memoire sur le monumens et les inscrip- 
tions de Kirmanschah ou Bisoutoun , et sur divers autres monu- 
mens Sassanids (1815) in the ‘ Memoires de Plnstitut Royal de 
France. cla3se d’histoire/ Vol. II, pp. 162*242, he corrected some 
of his previous mistakes. The results published by him, in his 
various memoirs, haVe formed the basis on which all subsequent 
investigations have been founded. 

The first to apply these results to further researches was t 
Sir W. Ouseley in his 4 Observations on some medals and gems, 
bearing inscriptions in the Pahlawi or ancient Persiclc character ’ 
(London, 1801). By means of De Sacy’s discoveries he was 
able to read the legends on about 23 silver coins in the Hunte- 
rian Museum, containing names already known ; but the only 
addition he made to our knowledge of Pahlavi, was by reading, 
for the first time, the name of Khusrau (Khusrm) on certain 
coins. 

In 1811 Visconti in his ‘ Iconographie grecque ’ (Vol. Ill, 
pi. 51), published several coins of the early Sasanian kings, 
which he deciphered by aid of the discovery of De Sacy. 

T. 0. Tychsen of Gottingen in 1789 published some Sasa- 
nian coins without providing their reading and later on wrote 
some articles on them {Comment ationes IV de numis veterum 
Persarum l in 4 Comment. Soc. Reg. Scient. Gott. rec/ Vols. I-IV, 
1808-13), but he made no advance whatever; all he could do, 
was to apply the results obtained by De Sacy and Visconti 
( k Mem. Soc. Dotting./ 2nd series, Vol. II, 1811-13), and venture 
on a few guesses. 

Mionnet in his ‘ Description de modailles antiques/ (Vol. V, 
1811 ; and Supplement Vol. VIII, 1837), profiting by the works 
of his predecessors, gave the meaning of the legends on coins 
of some kings from Ardashir I to Shapur III. 

In 1822 Fraehn published at Mittau an essay on the coins 
of the type of Khusrau II with legends in Pahlavi and in his 
two memoirs^ Journal Asiatique/ June 1824, Vol. Ill and March 
1825, Vol. IV), he demonstrated that these pieces did not apper- 
tain to the Sasanian dynasty, but were issued by the first Khalifs 
in conformity with the enunciation of Makrlzl. He gave at the 
same time the detailed description of the pieces, among which 
was a drachm struck by Hejaj bin Yusaf (of which the illus- 
tration is found in Vol. IV, p. 338). The reading proposed was 
contested by De Sacy. The honour of having opened the way 
of the Arab branch of Pahlavi numismatics belongs to Fraehn. 
H| deciphered all but the Pahlavi legend, and it was Olshau- 
sen who, in 1843, read this legend sanat hasht haftat (year 
Z3). 

The same journal (‘ Journal Asiatique/ 1823, Vol II, pp. 
143-150) contains the observations of E. Rask, the celebrated 
Danish scholar, then in India, on the Zand and Pahlavi alpha- 
bets. He seems to have ignored the work?; of De Sacy as they 
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ara not mentioned at all. This article was communicated to 
De Sacy who had it printed. 

In the same year Marsden in his f Numismata Orientalia,’ 
Vol. II, devoted some pages to the coins he possessed of the 
Sasanian kings, Firoz I, Kobad T and Khusrau I. 

For a long tiind no other scholar directed 1 his attention to 
this subject. In 1840, Longperier published a comprehensive 
work on the Sasanian coins, entitled ‘ Essai sur les mcdailles dos 
rois perses de la dynastie sassanide ’ (Paris), just half a century 
after the memoir of De Sacy It contained the description and 
figures of a large number of coins struck by the Sasanian 
rulers, from Ardashlr 1 to Yezdegerd III, that is, from the rise 
to the fall of* the Sasanian dynasty (A.C. 224-651). Some 
names hitherto undeciphered on coins, but readable without 
difficulty, were read by him for the first time, such as Kobad 
(Kavdt) ; that of Yezdegerd had already been hinted at by 
Tychsen ; but some of his reading of names were wrong, such 
as Shehryar and Azermidokht. Excepting names, no fresh 
addition to our knowledge of Pahlavl was made by Longperier, 
who had scarcely anything to guide him save the readings of 
De Sacy and Sir W. Ouselev. His work, however, as a collection 
of all the then available material, was a considerable advance 
in Pahlavl numismatics, and exhibits very clearly the differ- 
ence, inform, of the Pahlavl characters of the earlier and later 
centuries of the Sasanian rule. The author justly remarked, 
that there is but little difference between the characters on the 
later coins and those used in the MSS. His work was merito- 
rious for the times, although it contained several errors, which 
were pointed out by KrafFt in 1846 and by Ed. Thomas 
('Numismatic Chronicle.’ 1852) y but they themselves in turn 
committed several mistakes in their rectifications. 

H. H. Wilson in his ‘ Ariana Antiqua ’ (1841) published some 
Sasanian coins with their description. 

A decided advance in our knowledge of the inscriptional 
Pahlavl w r as made bv J. Olshausen, a disciple of De Sacy at 
Paris from 1820 to 1823, in his pamphlet on the Pahlavl 
legends which are found on the coins of the later Sasanian 
kings, on the earlier coins of the KJ^lifs, on the coins of the 
lspeh_beds of Tabaristan, and on the Indo-Persian coins of 
east-Eran. The pamphlet is in German, and its title is : ‘ Die 
Pehlewi-Legenden auf den Miinzen der letzten Sasaniden, auf 
den altesten Miinzen arabisclier Chalifen, auf den Miinzen der 
Ispehbeds von Taberistan mid auf den indo-persischen Miinzen 
des ostlichen Tran, zum erstenmale gelesen und erklart vo& 
Dr. Justus Olshausen, Kopenhagen, 1843/ He may justly lay 
cl^im to have deciphered, for the first time, the legends on the 
classes of coins just mentioned; and he discovered names, 
numerals written in words, and other terms, which had not 
been read by any of, his predecessors. On a certain class of 
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coins, he read the name Tapuristan (the country of Tabaristan) , 
together with some other proper names and numerals. Some 
of the coins had only Pahlavl legends, while others'have legends 
both in fcahlavl and Kufic characters ; some of the proper 
names are Arabic, others are Persian. Jf.es deciphered the 
term afzut , which Is of such frequent occurrence on the later 
Sasanian coins. He also read, on the earlier Arab coins, the 
names of the governors. 

The decipherment of the legends on Sasaman coins now 
began to receive more attention from oriental scholars. B. Dorn 
devoted to the subject several papers which were published in 
the * Bulletin de le classe historico-philologique de l’Academie 
Imperial© des sciences de St. Petersbourg ’ (Vol. I, 1844, pp. 107- 
110, 207-272 and 274-294). He made no fresh discoveries of 
any importance, but read the names, which were already 
known from the works of De Sacy and Longperier on all the 
Pahlavl coins accessible to him. He still retained the erroneous 
reading BH for bagi> which had been proposed by De Sacy. 
Our knowledge of PaMavi numismatics has. however, gained 
considerably by his description of coins which had not been 
accessible to any other Pahlavl scholar. 

From this time till 1881, he published in the same journal, 
in the ‘Melanges Asiatiques ’ and in the ‘ Z.D.M.G/ (1867), 
a series of articles on Sasanian numismatics, explaining a 
number of points, some of which still remained doubtful, parti- 
cularly those arising from the legends on the reverse. 

A. Krafft published, in 1844, a valuable review of Olshau- 
sen’s pamphlet in the £ Wiener Jahrbucher fur Literatur ’ (Vol, 
106, Anzeigeblatt, pp. 1-33). The German title of this review 
is : 4 Ueber Herrn Professor Olshausen’s Entzifferung der Peh- 
lewi-Legenden auf Miinzen.’ He gave some information regard- 
ing the native rulers of Tabaristan and the subsequent Arab 
governors of the province, and the different dynasties to which 
they belonged : and especially endeavoured to settle their 
chronology, by aid of the coins on which numbers referring to 
an era are found, placing the commencement of this era in A.C 
645. He likewise deciphered the legends on the Pahlavl coins 
of the Vienna collection. 

The result of the works of Olshausen and Krafft was to 
fix in a definite manner the method of reading the Pahlavl of 
the Arab epoch such as is figured on the numerous coins which 
were struck during the first two centuries of the Hijra. 

The importance of the discovery of Olshausen did not 
escape Fr. Soret, an orientalist of Geneva. Tn a letter ad- 
dressed to the German savant dated the 24th of December, L84P>. 
he expressed his admiration and at the same time published new 
pieces of his own which he deciphered by aid of the indications 
of Olshausen. 
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In 1846 Savelief published some remarks on the coins of 

Tabaristan with Pahlavl legends. 

It appears that the discoveries of Olshausen, whose pam- 
phlet had been translated into English by Wilson (‘ Numismatic 
Chronicle for 1848,J Vol. IX) induced E. Thomas, of the Bengal 
Civil Service, to investigate the Pahlavl cdins of the earlier 
Arab rulers. He published a very comprehensive essay on this 
subject, in the ‘ Journal of the Royal Asiatic Society for 1850 ’ 
(Vol. XII, pp^ 253-347). As the material at his disposal was 
more extensive than that used by Olshausen, he was able 
(aided by the latter’s discoveries) to make a further advance 
in the decipherment of the legends on the later Pahlavl coins. 
He described' (a) the coins of ‘ the purely initiative, imitative, 
coinage of the Arabs, from A.H. 18 to 43 during which period 
the Arab conquerors used the coins of the later Sasanian kings, 
or struck coins with similar dies, bearing Pahlavl legends, 
merely with the addition of the words ^ ; (6) the coins of 
the Arab governors of the first centur}^ of the Hijra era, down 
to Hejaj bin Yusaf (A.H. 81). He also showed that these later 
coins bore the names of the mint cities, on the right side of 
their reverse ; and he tried to identify some of these names. 
Whether this was an independent discovery of Thomas, or 
whether it was suggested by the remarks of Mordtmann to the 
same effect, does not clearly appear ; suffice it to say, that 
Mordtmann ’s note on the subject appeared in 1848 (‘ Zeitschrift 
der Deutschen Morgenlandisehen Gesellschaft,’ Vol. II, p. 112). 
whereas Thomas’s essay was read in June 1849. Ho likewise 
added a valuable note 4 regarding the unidentified characters 
composing the legends on certain classes of Sassanian coins.’ 
Some of these coins which are depicted in Wilson’s 1 Ariana 
Antiqua/ had from their singularity (as they also bear 
Indian characters), already attracted attention ; but the 
honour of having lirst more minutely examined them, belongs 
certainly to Thomas. He traced some of these coins more 
fully in a separate note to his edition of Prinsep’s ‘ Essays on 
Indian Antiquities,’ 1858 (Vol. TI, pp. 107-116); and m the 
same edition, he has made several other scattered remarks on 
Pahlavl coins (Vol. I, pp. 12-15, 32^35, 62-72, 93-96 and 120- 
126). He also contributed a series of articles to the k Journal 
of the Royal Asiatic Society ’ (1868 and 1872) and the ' Numis- 
matic Chronicle ’ (1850, 1852, 1872 and 1873) as a basis for a 
more extended ‘ Essay on Sassanian Coins ’ at that time in 
preparation for the International Edition of Marsden’s 4 Numi|- 
mata Oriental ia,’ but unfortunately it never came out. 

In all his writings, Thomas shows himself to be a skilful, 
palaeographer, who could identify characters which are diffi- 
cult to read ; but in his philological explanations he is not 
very successful. 

Whilst attempts, were made to investigate the language of 
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the Pahlavl books by Muller, Westergaard and Spiegel, the 
legends on coins were by no means neglected. 

The most important and complete works on Sasanian 
numismatics and the Pahlavl coinage of the Arab governors of 
Persia are those of Dr. A. D. Mordtmann of Constantinople. 
All his memoirs appeared in the ‘ Zeitschrift der Deutschen 
Morgenlandischen Gesellschaft.’ The first two are of the years 
1848 and 1850 in the form of letters to Olshausen. The 
German savant proposed for the first time to explain by the 
names of towns certain legends which are found on the reverse 
of the coins and thus he determined thirty-mints. In 1854 he 
published a most comprehensive and valuable essay on the 
coins with Pahlavl legends, entitled ‘ Erklarung &ez Miinzen 
mit Pehlevi-Legenden ’ in the ‘ Z.D.M.G .’ Vol. VIII, pp. 1-194. 
He divided them into four classes : (a) Sasanian coins (A. C. 224- 
651) ; (b) the older Muhammadan pieces coined by the Arab 
governors (down to A C. 700), with legends in Pahlavl and 
Kufic characters ; ( c ) coins of the rulers of Tabaristan (down 
to A C. 800) ; (d) coins of the eastern provinces of Persia, 
which exhibit DevanagrI and other characters, which are un- 
intelligible, besides the Pahlavl. The material at his disposal 
was the most extensive that had been available to any scholar ; 
for he states that he had been able to examine about 2,000 
Pahlavl coins, ranging from the time of Ardashir Babegan, 
down to the latest coins with Pahlavl legends, struck under 
the Arab rule. His researches extended however, only to the 
first three classes of coins ; the fourth, or so called Indo- 
Sasanian class, which is most difficult to handle, he does not 
appear to have examined. 

The legends on the coins are divided by him into eight 
classes, which follow one another almost in chronological order. 
Here it need only be observed that at first the name of the king 
with all his titles appeared on the obverse, while on the reverse 
the name was repeated with the addition of some other word. 
This repetition alone enabled De Saey to decipher the legends 
on the earlier Sasanian coins, as the same names and titles 
appear in almost the same form. In the course of time (from 
Bahram IV, A.C. 388-399) the titles were shortened, and fre- 
quently only malkdn mailed . 4 king of kings/ was used. On 
those of Firoz I (A.C. 459-484) even this title was omitted, 
and merely the name was given with some benedictive for- 
mula, such as afzut , and this custom was continued till the end 
of the Sasanian rule. 

From a palaeographic point of view, that is, as regards the 
shapes of the Pahlavl characters, he divided the coins into 
three periods : (a) those whose alphabet is identical with tha^ 
used in the rock inscriptions (from Ardashir I to-Narses, A.C. 
224-303) ; (b) those whose letters are intermediate in form, 
between the lapidary alphabet and that of , the books (A.C. 303- 
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> 600) ; (c) those whose alphabet is 'identical with that of the 
books (A.C. 600-800). 

Notwithstanding the extent of his material Mordtman did 
not rest satisfied with his researches ; but, deeply interested in 
the subject he sought for and examined *3,000 more coins in 
addition to the 2,00(3 previously mentioned. His further inves- 
tigations, the aim of which was to complete and rectify his 
former efforts, were published in two subsequent articles, in the 
‘ Journal of the German Oriental Society (Z.D.M.G.)’ for 1858 
and 1865 (Vol. Xll, pp. 1-56 and Vol. XIX, pp. 373-496). He 
also wrote an essay, in which he explained the Pahlavl inscrip- 
tion on seals, entitled ‘ Studien fiber geschnittene Steine mil 
Pehlovi Inschriften/ in the 4 Z.D.M.G.,’ Vol. XVIII, of -1864, 
pp. 1-47 ; see also Vol. XXIX of 1875 and Vol. XXXI of 1877. 

His results, so far as they went beyond those obtained by 
l)e Sacy and Olshausen. were contested, especially by B. Dorn 
( 4 Melanges Asiatiques/ St. Petersburg, V r ol. Ill, of 1858-59, 
pp. 149-165, 426-459, 460-475 and 502-531), Bartliolomaei 
( £ Melanges Asiatiques/ Vol. Ill, pp. L39-165 and 349-372 ; and 
Bulletin hisforico-philologique/ Vol. XIV. pp. 371-378) and 
Khanykov (in a letter to B. l)orn), who seem to represent the 
Russian branch of Pahlavl numismatists. They specially 
objected to his explanation of certain words and abbreviations 
on the reverse of the later coins, as the names of the mint 
eit-ies 1 ; also to the treatment of the Kobad and Khusrau coins, 
etc. But although the observations of Dorn contain much 
valuable matter, and even some real corrections of Mordt- 
mann’s readings, the latter is right as regards the mint cities. 
His opponents are undecided how to read the words and signs 
which he so interprets. They suppose that they may be the 
names of the die cutters, or signs indicating the value of the 
coin or honorific epithets ; but all these opinions seem ground- 
less, and have been very ably refuted by Mordtmann (‘ Z.D.M.G./ 
Vol. XIX, pp. 373-413). 

Notwithstanding the objections raised against his treat- 
ment of Pahlavl numismatics, no impartial scholar can deny 
that Mordtmann has greatly advanced our knowledge of this 
branch of antiquarian research and .justice must be done to 
him for his persistent efforts in unravelling the reading of the 
mints. His judgment is sound, his oriental scholarship and 
aquaintanc© with the Byzantine, Arab, Persian and Armenian 
historians (who are the chief sources of information regarding 
the Sasanian kings) is very considerable, and his zeal is indefati- 
gable. 

Stickel in the second part of his 4 Handbuch zur morgenlan- 
disghen Mfinzkunde ’ (1870) and in the 4 Z.D.M.G.’ (1870, p.636) 
devoted several pages to the Arabo-Pahlavl coins and to some 
uncertain coins struck in Sogdiana during the Sasanian period. 

The best collection of plates of Sasanian coins is that pub- 
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lished by B. Dorn (St. Petersburg, 1873), entitled ‘ Collection de 
Monnaies Sassanides de feu le Lieutenant General J. de Bartho- 
lomaei,’ but unfortunately no text accompanies the 32 plates. 
The soldier savant had proposed to edit his collection of 
Sasanian coins and announced in concert with Dorn the pre- 
paration of a Thesaurus numorum Sasanidicorum ; but owing 
to diverse causes this work unfortunately could not be under- 
taken and Bartholomaei died in 1870 leaving only the engraved 
plates which furnish us with very valuable and important 
information from the point of view of history, palaeography, 
philology and art. The historian has under his e\ 7 es a succes- 
sive and almost complete list of the Sasanian kings ; even 
Papak, the father of Ardashlr, the founder of the Sasanian 
dynasty, is not missed. The different epochs of the Pahlavi 
alphabet can be followed for more than four centuries (A.C. 
224-651). The philologist will profit by reading the legends 
which contain the attributes of the kings and other Pahlavi 
words, as well as the Pahlavi numbers from one to forty-eight. 
The artist also will find much of considerable interest. These 
plates will always serve as a guide and w ill be an indispensable 
manual for those who are interested in Sasanian numisma- 
tics. 

Mordtmann having replied (in the * Z.D.M.G.’ for 1858 and 
1865) to several criticisms made by Dorn. Bartholomaei. 
Noldeke and Salemann on certain readings of dates and proper 
names, resumed the question of the mints in a subsequent 
paper published in the ‘ Z.D.M.G Vol. XXXJI1, for 1879, 
pp. 113-136. In the same volume (pp 82-112) he also gave a 
complete treatise on the numismatic history of the Arab 
governors of Persia, with the determination of four eras, of 
Yezdegerd, of Khusrau, of the Hijra and of Tabaristan em- 
ployed on their coins. 

In his posthumous memoir, in the : Z.D.M.G.’ 1880, Vol. 
XXXI V, pp. 1-162, which is wholly devoted to the royal 
Sasanian coins, the earlier essays have been brought up to 
date. 

According to Drouin the essays of Mordtmann combined 
w'ith the plates of Bartholomaei, should be used still as the 
basis of all Sasanian studies. 

The first published catalogue of Sasanian coins is that bv 
A. de Markoff (1889). describing about 500 coins of the Sasa- 
nian series in the cabinet of the Instilul des Lang ties Orientals 
at St Petersburg. 

Sir A Cunningham has published some rare Sasanian coins 
Jn the 4 Numismatic Chronicle ’ for 1893, p. 178, pi. XIII. 

Several papers have been contributed by E. Drouin on 
Sasanian numismatics, of which the three important ones ark : 
4 Observations sur les monnaies a legendes en pehlvi, in the 
Revue Archeologique ’ for 1884 and 1885j ‘ Histoire de J’Epi- 
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graphie Sassanide (Apergu sommaire ; memoire lu a la section 
Iranienne du Congres des Orientalistes tenu a Paris en Sep- 
tembre 1897) ' ; and ‘ Les Legendes des Monnaies Sassanideu 
in the Revue Archeologique, 1898.’ The first treats of Pahlavi 
numismatics generally and the second gives a bibliography of 
the publications on Sasanian matters, including the coins. 
This bibliography is almost similar to that given by A. de 
jVJarkoff in his catalogue of Sasanian coins above mentioned. 
In his third paper Drouin gives the amended readings of all 
the Sasanian coin legends. 

E J. Eapson has described a few Sasanian coins collected 
in Slstan by G. P. Tate of the Slstan Boundary Commission in 
the ‘ JournaPof the Royal Asiatic Society’ for 1904, pp. 673-86 
and 1 pt. 

The only other catalogue of Sasanian coins, describing 
about 73 coins in the Indian Museum at Calcutta, is by Vin- 
cent Smith (‘Catalogue of the Coins in the Indian Museum, 
Calcutta,’ 1906, Vol. 1, pp. 217-229 and pi. XXIV). 

The most notable addition in recent years to our know- 
ledge in this branch of Sasanian antiquarian research is the 
essay by J. de Morgan, entitled ‘ Contribution a l’etrde des ate- 
liers monetaires sous la dynastic des Rois Sassanides de Perse * 
(Revue N umismatique, 1913). This essay deals entirely with the 
Sasanian mints. De Morgan has thrown fresh and interesting 
light not only on the known mints but also on several hitherto 
unknown mint-monograms. It is a comprehensive work full of 
all the latest researches and reveals a rare and vast knowledge 
of places personalty visited and examined. In fine it is a 
scientific exposition not only of the many ambiguous readings 
of the mint-monograms, but also of most of the identifications 
laid down hypothetically by earlier authors. 

A few notes by myself on some rare Sasanian coins will be 
found in the 4 Numismatic Supplements ’ XXVIII and XXIX to 
the ‘ Journal of the Asiatic Society of Bengal/ Vol. XIII of 1917 ; 
and N.S. XXX to the J.A.S.B.,' Vol. XIV of 1918. 

Dr. G. F. Hill, the Keeper of coins and medals in the 
British Museum, informs me that J. de Morgan has in an 
advanced stage of preparation a complete account of the whole 
subject of the Sasanian coinage. The casts of all Sasanian 
rf3oins in the British Museum had already been supplied to him. 
His MS. and plates are almost ready for publication, and his 
material is likely to be more complete than any at the com- 
mand of previous students. 

He also informs me that W. H. Valentine has in prepara- 
tion (and far advanced) a brief general guide to Sasanian coins k 

Mr. Nelson Wright informs me that De Morgan is not 
likely to complete his work for an indefinite period. 

In the preparation of these notes and bibliography the 
following works hav$ been of great assistance : — 
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Haug’s f Essay on Pahlavl ’ ; * 

De Markoff’s ‘ Catalogue des monnaies Sassanides ’ ; and 
Drouin’s ‘ Histoire de l’epigraphie Sassanide.’ 

t Bibliography. « 

J. de Bartholomaei : c Conjectures sur quelques medailles Sassa- 
nides posterieures au roi Firouz.’ t 

St. Petersburg. 1847. 8°. 

J. de Bartholomaei : £ Classement de medailles au type Sassa- 
nides du point de vue de l’art.’ 

St. Petersburg, 1847. 8 n . „ 

./. de Bartholomaei : £ Lettres numismatiques et archeologiques, 
relatives a la Transcaucasie.’ 

St. Petersbourg, 1859. 4 U . With 4 plates. 

J . de Bartholomaei : ‘ Extrait d’une lettre a M. Dorn,’ datee de 
Lenkoran, 12 Mai 1857, contenant des observations 
numismatiques, concernant les regnes de Kavad etde 
Khosrou I. 

Mel. Asiat,, t. Ill (1859), pp. 138-148. 

J. de Bartholomaei : * Extraits des lettres a M. Dorn/ datees de 
Lenkoran, 30 Juin et 6 Juillet et de Tiliis, 11 Aout 
1857 a propos d’une lettre de M. Khanykov, datee de 
Tebriz, 5 (17) Juin 1857. 

Mel. Asiat., t. Ill (1859), pp. 149-165. 

J . de Bartholomaei : ‘ Extraits des lettres a M. Dorn,’ datees de 
Tiflis 5, 9, 12, 16 et. 26 Mai 1858, contenant des ob- 
servations sur la numismatiquo Sassanide, avec des 
remarques de M. Dorn. 

Mel. Asiat,, t. Ill (1859), pp. 349-372. 

J. de Bartholofnaei : 4 Collection de monnaies Sassanides de feu 
le Lieutenant-General J. de Bartholomaei, representee 
d’aprcs los pieces les plus remarquables. Publiee par 
B. l)orn.’ St. Petersbourg, 1873. 4°. 10 pp. with 32 

plates and a portrait. Second edition, St. Petersbourg, 
1875. 4°. 14 pp. with 32 plates and a portrait. 

C. Bayley : ‘ Sassanian Coins.’ 

Calcutta, 1874, 8°. 

(Extract from the Journal of the Asiatic Society of 
Bengal, 1874.) 

O . Blau : 4 Istandara de Meschon. Ein Beitrag zur Munztopo- 
graphie der Sassaniden.’ , 

Num. Zeitschr. Wien, Vol. IX (1877), pp. 273- 
283. 
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B. Dorn : ‘ Versuch einer Erklarung von drei Munzen mit Sassa- 
niden-Geprage.’ 

* St. Petersbourg, 1842. 8°. 14 pp. with 1 pi. 

(Extract from the Bullet, de la classe hiator.-philol. 
de r Acad. Imp. des sciences de St. Petersbourg, 
t. I, c61. 33-43.) 

B. Dorn : e Ueber einige bisher ungekannto Munzen des dritten 
, Sassaniden-Koniges Hormisdas I.’ 

Bullet, de la classe des sc. histor.-philol., etc., de 
l’Acad. Imp. des. sc. de St. Petersbourg, t. I (1844), 
col. 273-294 with II plates. 

B. Dorn : { pie neueste Bereichcrung des asiatischen Miinz 
cabinettes der Kaiserl Akademie der Wissensch. II. 
Sassaniden.* 

Bullet, de la cl. des sc. hist.-philol. etc., t. I (1844). 
col. 107-110. 

B. Dorn : ‘ Die letzte Schenkung von morgenliindischen Munzen 
an das asiatische Museum II. Xicht muhammedarn 
ische, d. i. Par sen -Munzen.’ 

Bullet, de la cl. des sc. liist.-philol. etc., t. I (1844), 
col. 270-272. 

B. Dorn : 4 Bemerkungen zur Sassaniden-Munzkunde.* 

Bullet, de la cl. des. sc. hist -philol. etc., t. V (1848), 
col. 225-234. 

B< Dorn : ‘ Die Pehlewy-Miinzen des asiatischen Museums der 
Kaiserlichen Akademie der Wissenschaften. 111. Die 
Munzen der Ispehbede, Chalifen, und deren Statt- 
halter.’ 

Mel. Asiat. de l’Acad. Imp. des sc., de St. 
Petersbourg, t. II (1856), pp. 249-263. 

B. Dorn : ‘ Noch einige Nachweisungen uber Pehlewv- Munzen. ' 

Mel. Asiat., t. II (1853), pp.* 387-398. 

B. Dorn : * Ueber die letzten dem asiatischen Museum zugekom- 
menen Pehlewy-Miinzen.’ 

Mel. Asiat., t. 11,(1856), pp. 608-611. 

B. Dorn : ‘ Noch einige Worte iiber ein auf Pehlewy'-Mimzen 
vorkommendes sogenanntes Miinzzeichcn order Mono- 
gramm *5” 

Mel. Asiat., t. Ill (1859), pp. 286-315. 

B. Dorn : ‘ Neue Ansichten in der Pehlewv-Miinzkunde.’ 

Mel. Asiat., t. Ill (1859), pp. 426-459. 

3. Dorn : ' Nachtriige zu den neuen Ansichten in der Pehlewy- 
Mtinzkunde.’ 

Mel. Asiat., t. Til (1859), pp. 460-475. 
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B. Dorn : k Forschungen in der Pehlewv-Mtinzkunde I.* 

Mel. Asiat., t. Ill (1859), pp. 613-630. 

B. Dorn : ‘ Forschungen in der Pehlewy-Mlinzkurfde II.* 

Mel. Asiat., t. IV (1863), pp. 22-24. 

B. Dorn : k Bemer^ungen iiher A. Mordtma,nri’s Erklarung der 
Munzen mit Pehlevi-Legenden. 

Z.D.M.G.. XXI (1867), pp. 161-168. 

B . Dorn : £ Zvvei dem asiatischen Museum zugekommene Mtfn- 
zemverbungen.’ 4 

Med. Asiat., t. VI (1873), pp. 141-144. 

B. Dorn : ‘ Seiben aus dem Nachlass des Gen. -Lieut, von Bar- 
tholomaei dem asiatischen Museum zugekommene 
M u nzen . ’ 

Mel. Asiat., t. VI (1873), pp. 678-680. 

B. Dorn : c Einige Bemerkungen zur Sassaniden-Munzkunde. 

Mel. Asiat . t, VIII (1881), pp. 197-201. 

B. Dorn : e Sechsundachtzig Silbermimzen mit Pehlewy*Inschrif- 
ten. 5 

Mel. Asiat., t. VI IT (1881), pp 269-280. 

E. Drouin : k Observations sur les monnaies a lcgendesen pehlvi 
et pehlvi -a rabe.* 

Paris, 1886, 8°, pp. 98 with 4 plates. 

(Extract from the Revue Areheologique, 1884 and 
1885.) 

E . Drouin : 4 Notice sur quelques monnaies bilingues Sassanides/ 
Revue Numismatique. VII 1, 3, 1890, pp. 358- 
365. 

E. Drouin : ' Monnaie de Boran reine Sassanide.’ 

Rev. Nuro.. 1893, pp. 167-175. 

E. Drouin : £ Line medaille d’or de Kobad.’ 

Bulletin Numismatique, Vol. II. 1893, pp. 
61-65. 

E. Drouin : 4 Monnaies Sassanides inedites. 5 

Rev. Num. } XIII, 1895; pp. 45-64. 

E . Drouin : ‘ 8ur quelques»monnaies en bronze, de l’epoque Sas- 
sanide.’ 

Journal Asiatique, V, ser. 9, 1895, pp. 165-168. 

E. Drouin : £ Les legendes des monnaies Sassanides.’ 

Paris, 1898. 8°. pp. 57. 

(Extract from the Revue Areheologique, 1898, pp. 
62-202.) 

• E . Drouin : w Les symbols astrologiques sur les monnaies de la 
Perse. 5 ' <. 

Gazette beige de Numismatique, Bruxelles, 
1901, pp. 8. 
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Oh. M. Fraehn: 1 * * 4 Die Chosroen-Munzen der friiheren Arabischen 
dial if en.’ 

* Mitau, 1822. 4°. 

(Extract from the Jahresverhandl. d. Kurland. Ge- 
sellsch., t. II. pp. 401-416.) 

Oh. M. Fraehn : 4 Supplement an memoir© ''sur les monnaies 
arabes au coin des Ohosroes et chalifes avant Tan 
, 75 de l’hegire.’ 

% Journ. Asiat. (1824), t. IV, p. 331. 

Oh. M . Fraehn : c (Jeber eine Miinze des Sassaniden Narses.’ 

St. Petersburger Zeitung, 1829. No. 6. 

A . de Lomjpmer : ‘ Essai surles medailles des rois Perses de la 
dynast ie Sassanide.’ 

Paris, 1840. 4". IV, pp. 88 with 12 plates. 

J . K(arabacek ') : ‘ Besehreibung einer Sammlung von Sassani- 
den munzen.’ 

Wiener num. Monatshefte, t. I (1865), pp. 
25-35; 52-69 with 2 pi. 

-4 Kratjt' ‘ l Jeber Herrn Professor Olshau sen’s Entziflferung 
der Pehlewi-Legenden auf Munzen. ’ 

Wi enter Jahrb., t. CVI, Anzeigeblatt fur 
Wissensch. u. Kunst (1844), pp. 1-33 with 

1 pl - 

Malmusi : ‘ Monete die Sasanidi.’ 

Modene, 1887. 

A. de Markoff : ‘Catalogue des monnaies Arsaeides. Subarsa- 
eides, Sassanides, etc.’ 

Collections Scientifiques de i ? Institut des 
Langues Orientales. Tom. V, St. Peters 
bourg, 1889. 8°. pp. 136 with 2 plates. 

Mommsen : * Ueber das Gewicht der Sassaniden -Munzen.’ 

Z/D.M.G , VIII (1854), pp. 57.1-572. 

A . I). Mordimann : 4 Ausziige aus Briefen an Prof. Ols hausen.' 

Z.D.M.G., II (1848), pp. 108-116. 

A. D. Mordimann : ‘ Schreiben an Prof. Olshausen.* 

Z.D.M.G., IV (1850), pp. 83-96 : 505-509. 

A. D. Mordimann : * Erklarung der Mtinzen mit Pehlewi-Legen- 
den.’ 

Leipzig, 1854. 8°. pp. 266 and 10 plates. 

Also Z.D.M.G., VIII (1854), pp. 1-209 and 10 
plates. 

1). Mordimann : 4 Erklarung der Munzen mit Pehlewi-Legen- 
den. Theil II.’ 

• Leipzig, 1858. 8°. with 1 pl. 

Also Z.D.M.G., XII (1858), pp. 1-57 with 1 
* pl. and 4 tables. 
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A, D . Mordtmann : ‘ Erkliirungder Miinzen mit Pchlewi-Legen- 
den.’ 

Z.D.M.G., XIX (1865), pp. 37,3-496; and 
' Nachtrag, p. 679. 

A. D. Mordtmann : ‘ Sassaniden-Miinzen/ 

©rote’s Miinzstudien, V, pp. 1 -8. 

A. D . Mordtmann : 4 Numismatik der Sassaniden/ 

Beilage zur Allgemeine Zeitung, 1873, No. 
308. 

A. I ) . Mordtmann : ‘ Zur Pehlevi-Mtinzknnde, IV/ 

Z.D.M.G., XXXIJl (1879). pp. 82-142. 

A. D. Mordtmann : 4 Zur Pehlevi-Munzkunde, V/, 

Z.D.M.G., XXXIV (1880), pp. 1-162 with 1 
plate. 

J . de Morgan : f Contribution a l’etude des ateliers monetaires 
sous Ja dvnastie des Eois Sassanides de Perse/ 

Revue Numismatique, 191 3. pp. 15-41 ; 157- 
189 ; 333-362 ; 486-523. 

Th. Noldeke : * Zur Erkliirung der Sassaniden- Miinzen/ 
Z.D.M.G., XXXI (3877), pp. 147-151. 

Th. Noldeke : 1 Zur Pehlevi Sprache und Miinzkunde.’ 

Z.D.M.G., XXXIII (1879), pp. 687-693. 

H, Nutzel: 4 Sassanid. Munzstempel/ 

J. Pr. K. Beiblatt. 31, II, pp. 48-50. [gen/ 

H. Nutzel : k Amtliche Berichteaus den konigl. Kunstsammlun- 
December 1912, col. 41-46, 8 fig. 

In this article are described the Sasanian gold coins 
recently acquired by the Berlin Museum. 

J . Olshausen : 4 Die Pehleivi-Legenden auf den Miinzen der letz- 
ten Sasaniden, auf den altesten Miinzen arabischer 
dial if en, auf den Miinzen der Ispehbeds von Taberis- 
tan uiid auf indo-persischen Miinzen des ostlichen 
Iran, zum erstenmale gelesen und erklart/ 
Kopenhagen, 1843, 8°. 

This work was translated into English by Wilson, 
see Numismafcib Chronicle, IX (1848), pp. 60-92; 
121-146. See also Quatrem^re in the Journ. des 
Savants, 1840, pp. 406-413. 

Sir W. Ouseley : 4 Observations on some Medals and Gems bear- 
ing inscriptions in the Pahlawi or ancient Persick 
character/ 

London, 1801. 4°. 

• Petermann : 4 Ueber die in dem Kgl. Museum befindlichen 

Sassaniden Miinzen/ 

Monatsbericht der Berliner Akad. der 
Wissench., 1857, pp. 445-448. 



1921.] . Numismatic Supplement No. XXXV. 115 

E. 'J. Rapaon : 4 Notes on ancient coins collected in Seistan by 

Mr. G. P. Tate ; of the Seistan Boundary Commission 

(VII Sassanian Dynasty). 5 

J.R.A.S., 1904, pp. 673-086 and 1 -pi. 

fl. de flacy : 6 Memoirs sur diverges anti quite*, de la Perse, et 
sur les medailles des rois de la dyna’stie des Sassanides, 
suivis de l’histoire de cette dynastie, trad, du persan 
fie Mirchond. 5 

Paris, 1793, 4°. 

C. flahmann : 4 Ueber eine pehlevisch-arabische Mimse.’ 

Travaux de la III sess. du congr. intern, des 
orient, a St. Petersbourg 1876, p. 511. 

* 

V A. Smith : 4 Catalogue of the coins in the Indian Museum, 
Calcutta/ Including the Cabinet of the Asiatic 
Society of Bengal, Vol. I, part 3, Sassanian Coins, pp. 
217-229 and 1 pi., 

Oxford, 1906. 

F. floret : Lettre a M. 3. Olshausen sur quelques medailles 

nouvelles au type Sassanide.’ 

Geneve. 1847. 8 W . With 1 pi. 

E. Thomas : ■ Sassanian Coins.’ 

Num. Chron. XII (1850). pp. 68-77; and XV 
(1852), pp. 65-66; 180-187. 

E. Thomas : * Notes introductory to Sassanian Mint Monograms 
and (Jems. 5 

J.R.A.S., XIII (1852), pp. 373-428 with 3 pi. 

E. Thomas : 4 Numismatic and other antiquarian illustrations 
of the rule of the Sassanians in Persia A.D. 226 to 
652 (or The Sassanians in Persia).' 

London, 1873. 8°. 43, 10. 34 pp. and 7 p). 

Extract from the Num. Chron., Vol. XII (1872), 
pp. 33-59, 105-119, 271-286 : and Vol. XIII (1873), 
pp. 220-253. 

Th. Oh. Tychsen : 4 Commentationes IV de numis vete/um Per- 
sarum. 

Comment. Reg. Soc. Scient. Goetting. 1 SOS- 
13. 4°. 

Th. Oh. Tychsen : 4 De nummis veterum Persarum.’ 

Commentatio tertia, qua regum Sassanidarum 
num mi illustrantur. 

Gottingae, 1812. 4°. With 2 pi. 

H. H. Wilson : Ariana Antiqua.’ 

% London, 1841. 4° pp. 452 with 22 pi. 

* * * * * ' Seltene sassanid. Miinzen. Mit. Abb.’ 

Cartenlaube, 1908, p. 1092 sq. 
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(1. Goldmtinzed, Sassaniden konigs Varanes III; 2. Gold - 
mtinze d, koniginPurandocht. D. Aufschriften beider 
sind in Pehlewi). 

This paper is mentioned in the Jahresberichte der 
Geschiehtswissenschaft, XXXI (1908), Perser, E. 
Wilhelnf, p. I. 33, no. Ill ; but* the names of the 
author and the journal are not given. 

It appears from the Orientalisch Litteratur Zeitung, 11-, 
pp. 48 and 257 that a gold coin of Bahrain III was presented 
to the Royal Museum of Berlin in 1907. Perhaps it is the 
same as described above. 

Ft’rdoonjek D . J. Pa ruck, 

25th June , 1919. 

219. Mtnt Towns of thr Dehli Sultans. 

In imitation of the admirable example set by the compilers 
of the catalogues of Mughal coins in the Calcutta and Lahore 
Museums I have extracted the following notes from a mass ol 
material collected for private reference, in the hope that they 
may be of use to others, and encourage collectors to assist in 
the completion of a list which does not pretend to b$ exhaus- 
tive in an}^ way. Much has yet to be learned regarding the 
provincial mints of the earlier rulers, and the list of Sim minis 
is still far from complete. Save in a few cases which are sup- 
ported by historical references, T have ignored purely conjec- 
tural references. Many mints have been suggested which are 
not in the list, but they yet need definite proof, and possibly 
their omission may incite the propounders of these suggestions 
to establish their theories by irrefutable evidence. 

Abu. 

This is believed to be a copper mint of Slier Shah, who 
obtained possession of the celebrated hill fortress through the 
agency of Khawas I£han. It had belonged formerly to Raja 
Mai Deo of Jodhpur. The mint was long unrecognized, owing 
to the similarity of the name to Alwar, but the coins of the two 
places differ slightly in detail, those attributed to Abu being 
peculiar, at all events in the issues of 951, in having the date 
both on the area and on the margin of the obverse. There is 
no reason to believe that this mint continued to work after the 
death of Sher Shah in 952. 


. Agra. 

A small copper coin attributed to Altamsh was struck ?t 
some town whose name might be read as Agra, but no mention 
of this place occurs in history until its foundation, or possibly 
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its restoration, by Sikandar Lodi, who made Agra his capital 
and abandoned Dehli. The name does not appear on the coins 
of SikandaryLodl or his successor, but both Babar ami Huma- 
vun made Agra a mint for silver and copper. From the cap- 
ture of the city by»Sher Shah in 947 the numismatic importance 
of the place increased. Sher Shah, Islam Shah and Muham- 
mad ’Adil struck silver rupees here, though the name appears 
om the copper coinage only of the first of these monarchs. 
Issues of Ibrahim and Sikandar, both of whom held Agra for 
a time, have not been discovered. 

A hoar . 

A mint for copper coin was established at Alwar by Sher 
Shah, 950 being the earliest known date The mint was main- 
tained bv Islam Shah, who also struck rupees here. 

Awadli. 

This, the ancient Ajodhya, was first discovered by Mr. 
Nelson Wright to have beenaSurl mint. The coins issued from 
Awadh are not represented in any public collection and are of 
copper only. Dams and half -dams were issued by Islam Shah, 
and a doubtful reading gives a dam of Sher Shah also. 

Bhanpur. 

The modern Bhanpura takes its name from a hill fortress 
in the Indore State near the right bank of the Chambal. A 
few rare rupees of Sher Shah bear a name read by Thomas as 
Bhanpur, but no reference to the place is to be found in the 
historians. If the reading is correct, a mint must have been 
established here in 950 by Sher Shah as a post on the road from 
Rantambhor to Ujjain ; but though the name has not been 
determined with sufficient certainty, no more satisfactory read- 
ing has yet been suggested. 


Bidna . 

• 

The old stronghold of Biana became a mint for copper 
under Sher Shah, and the dams here struck are of a character- 
istic type. In the reign of Islam Shah the mint produced 
rupees of two types, but his copper coins have not yet been 
recognized with certainty. 

Biladu-l-Hind . 

* This term, signifying merely *' the cities of India 5 appears 
on a few coins of Altamsb and his immediate successors. It 
indicates no mint, but as it is combined with LakhnautI in a 
coin o*f Nasiru-d-dm Mahmud, it may be presumed that it was 



118 Journal of the Asiatic Society of Bengal . [N S . XVII, 

applied generically to the country of Hindustan and included 

Bengal. 

* Bud H audio ( ?). 

Numerous copper coins, both dams and fyalf-dams of Islam 
Shah, of a very distinctive and unusual type, bear a mint-name 
which has Jong been a subject of speculation. Dr. Hoernle 
suggested Ludhiana, but this is clearly untenable, for tl\e 
second portion of the name is obviously The first por- 

tion, provided there are no letters omitted from the beginning, is 
*y or more probably The design of the coin is so different 

from that of any other issue by the same Sultan that it may well 
be regarded as provincial. 

The most probable suggestion is that the Handia of these 
coins is the modern Handia in the Hoshangabad district. 
Handia has the remains of an old fort built in the days of 
Sher Shah, and commands one of the most frequented passages 
of the Narbada, on the main route from U jjain to Burhanpilr. 
It is described as an ancient Hindu town founded by Raja 
Bhoja Deva Pan war, and Sher Shah gave it with Sewas in 
jdgir to Shuja’at Khan, who subsequently held IJjjain. Mandii 
and Sarangpur. At a later date Handia was transferred to the 
jdgir of Bihar Khan Sarwani, and in the days of Hunmyun the 
jdgirdar was Mehtar Zambur. who was driven out and com- 
pelled to take refuge at Ujjain by Sikandar Khan and other 
insurgents. 

The place reappears frequently in later history and was 
the seat of a faujddr so long as it remained in the possession 
of the Mu gh als, while under the Marathas it was the head 
quarters of an ’ dmil . 

It* is clear that the town was of importance and in the 
days of the Suii Sultans it constituted the southernmost fortress 
of the empire. 

The name is given as Handia by the author of the 1 Muntakh- 
abu-l-lubab/ and it is unnecessary to lay too much stress on the 
quantity of the initial syllable. 

The name Bui or Bud presents a greater difficulty, but 
possibly this may be an abbreviation of the full name Handia 
Bulang Shah, the place being named after a saint whose tomb 
is still honoured. 

The identification is not certain by any means, but at 
least it is as plausible as any other which has been put for- 
ward hitherto. 

Chundr. 

• 

The ancient stronghold of Chunar came at an early daf,e 
into the hands of Sher Shah, but no coins of this mint earlier 
than 949 have yet come to light. Silver and copper were 
minted here by Sher Shah, Islam Shah and Muhammad 'Adil. 
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Daru-l-Islam . 

This mjut appears first on the coins of ’Alau-d-dln 
Muhammad and thereafter occurs till the middle of * the reign 
of Muhammad bin Tughlaq. It is generally regarded as a 
synonym for Haarat Dehli, but coins of both mints appear 
regularly in the same years and there is often a marked differ- 
ence in their design and in the style of execution. The earliest 
coins known which bear this name are of 702, and it is sug 
gested that the establishment of a second mint at Dehli dates 
from the time when ’ Alau-d-dln Muhammad removed his 
capital from Old Dehli to his new city of Sirl, which was 
entitled Darq-l-Khilafat. The College founded by Altamsh at 
the back of the .la mi 5 Masjid of Old Dehli, and restored by 
’Alau-d-dln, is frequently called Da ru-1- Islam, and it is quite 
probable that the valuable right of striking coin was left to the 
religious foundation after the removal of the Court from that 
i mmediate neigh bourliood . 


Dmdatciba'l . see Deogir. 

Dehli. 

The capital city of the Sultans was naturally their chief 
place of mintage, and Delili. with the epithets of Hazrat or 
Daru-l-mulk, which appear to have been used indiscriminately, 
at all events from the days of Muhammad bin Tughlaq onwards, 
appears on the coins of all the kings from Altamsh to Sikandar 
Lodi. The latter moved Ids capital to Agra, and after 908 the 
name of the capital vanishes from the coinage until it was 
restored by Humayun. Nhcr Shah struck coins at Shergadh 
’uri Hazrat Dehli, the place of mintage being his fort of 
Shergadh, begun by Humayun and completed by himself. Rare 
coins of the first year of Islam Shah bear the name of Dehli, 
but thereafter none are known till the return of Humayun, 
unless, as has been suggested, the Shaligadli of Islam Shah 
and Muhammad ’Adil refers to the imperial capital. 

Hazrat Dehli or Dehli Daru-l-mulk refer to Old Dehli till 
the day’s of 'Alau-d-dln Muhammad and his foundation of 
Sirl. Possibly the royal mint was moved to Tu gh laqabad for 
the short time during which that fortress was occupied, but 
thereafter it remained at Sirl or Flrozabad according to the 
inclination of the ruler, until the days of the Sfiris. 

See also Daru-1- Islam and Jahanpanah. 

Deogir. 

* Qila’ Deogir first appears as a mint of the Dehli Sult.ans 
in the reign of 'Alau d-din Muhammad. It is doubtful if any 
coins were struck here before 714, although the fort was taken 
in 709. Issues of gold and silver are known of Alau-d-dln 
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Muhammad and Ghiasu-d-din Tughlaq. It is probable that 
the gold coins of Qutbu-d-dln Mubarak struck at Qutbfibad in 
718 and 7,19 are really coins of Deoglr, the name of Qufcbabad 
commemorating the recapture and rebuilding of the fortress 
by that monarch v Deoglr was a mint o,f Muhammad bin 
Tughlaq and his gold dinars give the place the title of 

The place was also named Daulatii bad by Muhammad bm 
Tu gh laq, who undertook the disastrous experiment of trans- 
ferring his capital thither from Dehli in 740. The change was 
shortlived, for in the following year Dehli again became the 
recognized seat of government. Jt is curious to find the name 
of Daulatabad employed on the posthumous gold and silver 
coins of Ghiasu-d-din Tughlaq struck in 725 and 72b, as in the 
three succeeding years the name of the mint reverts to Deoglr, 
while on the brass tokens of 730 and the following years we 
find Daulatabad this name making infrequent reappearances 
thereafter. 

Dhar . 

The mountain stronghold of Dhar in the country of Malwa 
received abundant attention from the Sultans of Dehli, but 
no mint was established there till the days of Muhammad bin 
Tughlaq. who struck large numbers of brass tankas at Dana 
Dhar, the pass of Dhar, sometimes misspelt Dahar on these 
coins. The place was occupied by the SurTs, but no mint 
appeals to have been established there. 

Fakhrabad . 

This is the suggested reading of a mint which appears on 
a solitary copper coin of Ghiasu-d-din Balban, published by 
Mr. Whitehead. The position of the place is not known, arid 
it must be included among the questions which still await 
elucidation with regard to the mint- towns of this Sultan. 

Fathdbdd. 

This name first appears as a mint on the coins of Jala 1 u - 
d-dln Muhammad, Sultan of Bengal from 817-835. 

Coins were struck here as early as 946 by Sher Shah and 
it continued to issue rupees throughout his reign. No later 
rupees are known and it would seem that the mint was closed 
by Islam Shah. 

The place is now known as Farldpur ami gives its name 
to a district in Bengal . 

Gaur. 

A mysterious rupee of Shamsu-d-dln Altamsh bears a 
mint which resembles and this has been read as ba : Gaur. 
A gold coin published by Thomas has thenvords and a 
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similar interpretation has been given. An alternative reading 
is Nagor, but this place is invariably written Nagor. The 
problem has not been solved, but in any case Gaur is. unlikely, 
as we are told that the name was changed from Gaur to 
Laklinautl before -the days of Altamsh. A. close examination 
of the rupee in the Indian Museum convinces me that the mint 
is LaknauU ; but the gold coin, as reproduced by Thomas, 
cannot he so read. 

( hrnliar . 

The renowned fortress of Gwaliar became, apparently for 
the first time, a place of mintage in the reign of Sher Shah, 
into whose possession it passed in 947. Thereafter the mint 
was used very largely by that Sultan and his successors, Islam 
Shall and Muhammad ’Adil, both silver and copper coins being 
issued in profusion. The copper coins of Islam Shah, how- 
ever, are rare, and the two types of daw, a struck by Muham- 
mad ’Adi! are riot common. 

tlissdr. 

The town and fortress of Hissfir was founded by Flroz 
Shall, but the place does not appear as a mint till the days of 
the Suri dynasty. It was the birth-place of Sher Shah, and 
possibly on this account it rose to greater prominence when 
that great monarch incorporated it in his wide dominions. 
Only copper issued from this mint and, as far as is known, it 
ceased working at the end of his reign, no coins of Islam Shah 
having yet come to light. 

In the catalogue of the White King collection reference is 
made to a billon coin of this mint issued by Muhammad bin 
Tughlaq. but the coin is not illustrated and the reading. needs 
confirmation. 

Jahdnpandh. 

The portion of the triple town of Dehli known as Jahan- 
panah, which occupies the space between Old Dehli and Sir I 
was founded bv Muhammad bin Tu gh laq. The name never 
appears on coins, however, till the days of Sher Shah. Thomas 
at first considered the word to be a mere title of the Sultan, 
but subsequently he changed his mind and regarded it as the 
name of the mint abruptly inserted. His view has been 
adopted by subsequent authorities, including Mr. Nelson 
Wright, who regard it as the name of the Dehli mint, presum- 
ably by analogy from the fact that t£ie new city built by 
Humayun, and completed by Sher Shah under the name of 
Shergadh birf Hazrat Dehli, was styled by the former monarch * 
Dinpanah . 

Now' no historical reference can be found to Dehli under 
the name of Jahanpanah during the reign of Sher Shah. On 
the contrary we have coins bearing this word and da*t^d in 



122 Journal of the A siatic Society of Bengal . [N.S., XVII, 

946, while those of 947 are very numerous. Sher Shah did 
not gain possession of Dehli till the end of 047 , and he is not 
likely to chave struck coins bearing that mint-name before it 
was included in his dominions. Again with very few excep- 
tions, such as the Sharif aba d coins of the earlier type, the 
mint is always prefaced by the word zarb, and this never 
occurs before Jahanpanah. Further, the rupees of Ujjain bear 
the words zarb Ujjain on the obverse margin, whereas on the 
reverse the honorific title of the sovereign is Abu-l-Muzaffar 
Jahanpanah ; a fact which shows conclusively that Jahan- 
panah in this instance cannot be anything but an honorific 
epithet. Contemporary histories show that the^Surl Sultans 
and Akbar were commonly addressed by this term, and this, 
in conjunction with the other evidence adduced, tends to 
show that in the case of Mr. Thomas second thoughts were 
unfortunate and that definite authority for the inclusion of 
Jahanpanah among the mints of the Pathans is still lacking. 

Jaunpur. 

We are told in the • Tarlkh-i-Mubarak Shall! ’ that Ftroz 
Shah founded a new fort and city at Jaunpur by the name of 
Zafarabad and that he installed his son Fath Khan as viceroy 
of the eastern portions of his dominions with the right to coin. 
The issues bearing the name of this prince are clearly of a pro- 
vincial type, as pointed out by Thomas, but while it is almost 
certain that they wore struck at Jaunpur, there is no mention 
of the place of mintage in the description. The Sharq! dynasty 
similarly omitted the name of their capital in the abundant 
issues of coins from their mint, and the name does not appear 
till the conquest of Jaunpur by Bahlol Lodi, >vho struck small 
coins with the mint given as Shahr Jaunpur. After him came 
the luckless Barbak, but Sikandar Lodi did not continue the 
practice. Jauiipur was a mint of Babav and Humayun, and 
w T as adorned with the title of Khita-i-mutabarrak. The place 
fell at an early date into the hands of Sher Shah, but none of 
his known coins bear this name. Copper was struck there, 
however, by Muhammad ’Adil, who retained Jaunpur till shortly 
before his death. 

Jhusi. 

The small town of Jhusi is situated opposite the fort of 
Allahabad on the north bank of the Ganges. It figures as a 
mint on a rare rupee of Muhammad ’Adil, and on some similar 
.gold pieces which are not above suspicion. 

Kalpi. 

The old Muhammadan stronghold of Kalpi on the Jumna 
did not attain the dignity of a mint-effcy until the days of 
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Sher Shah, who from 948 onwards struck both silver and 
copper coin there. His example was followed by Islam Shah 
and Muhammad ’Adil, but the silver coins of the latter are 
very scarce. The mint was retained by Akbar, whose Kalpi 
coins bear a very close resemblance to those of the Siirl type. 

Lahor . 

# This great city appears to have possessed a mint only in 
the days of Aitamsh and afterwards at the extreme end of the 
Path an period, when rupees were struck here by Sikandar Sur. 
before his overthrow by the forces of Humayun. The latter 
had established a mint here during the first part of his reign, 
but Sher Shah appears to have neglected the place altogether, 
confining his attention to the great chain of forts extending 
along the frontier from the hills to Multan. 

Lalchnuu. 

The present capital of Oudh is an ancient city, but it did 
not rise to much importance till the days of Sher Shah, who 
established there a mint for copper coins. These are not 
particularly common, and none have vet been found of Islam 
Shah or his successor. 

Lalchnauli. 

The famous city of Gaur under the name of Lakhnantl. 
written LaknautI till the days of Ghiasu-d-din Balban, was the 
Muhammadan capital of Bengal from the time of Qu^bn-d-din 
Aibak. who entrusted the eastern province to Muhammad 
Bakhtiar Khiljl. This chieftain is said to have destroyed 
Nuddea and to have made Laknaut! his headquarters, striking 
coin in his own name. 

Shamsu-d-dln Aitamsh in 622 secured LakhnautI for him- 
self and struck coin there. Among his successors, rupees from 
this mint are known of Razia, Nasiru-d-diif Mahmud and 
Balban. The last changed the name on the coins from Lak- 
nautI to Khita LakhnautI, the alteration occurring ; n 067. 
After the death of Balban a separate kingdom of Bengal was 
formed, and Lakhnauti ceases to appear on the coinage of the 
Dehli Sultans till its recovery by Muhammad bin Tnghlaq. 
This monarch struck gold, silver and brass at Shahr Lakhnauti 
from 727 till 735, after which date the Bengal ruler appears to 
have regained his independence. The mint on the brass issues 
of 731 is styled Iqlim Lakhnauti. 

See also Gaur. 

Malot 

• The frontier fortress of Malot, near Rawalpindi, was built 
by Tatar IQian Yusufkhel in the days of Bahlol Lodi and was 
included by Sher Shah in his chain of permanent works, which 
were afterwards strengthened and extended by his son. Both 
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Sher {Shah and Islam Shah maintained a mint for copper coins 
at Malot, and a few silver issues of the former are known. 

Mulk-i-T Hang . 

This reading has been much disputed, but is now accepted 
as the place at which a rare type of gold coin bearing the 
name of Ghiasu d-din Tughlaq was struck. These coins were 
the product of the expedition led by his son, Fakhru-d-din 
Juna, better known as Muhammad bin Tughlaq. As no town 
is specified, it is presumed that the issue occurred during the 
first siege of Warangal, afterwards styled Sulpnpur (q.v.) by 
its conqueror. The name reappears in 72oH. on the posthu- 
mous gold and silver coins of Tughlaq. 

Multan. 

Copper coins attributed to Altatnsh, but bearing no name „ 
of the ruler, were struck at Multan. Thereafter the place 
disappears from the coinage till the days of the Mughal Empire. 

Nagor see Gaur . 

Narnol . 

This town had from the first a close connection with the 
Surl dynasty, as Ibrahim f£ban, the grandfather of Sher 
Shah, died here, after having held a jdgir in that neighbourhood 
for many years. Possibly owing to this connection, but more 
probably on account of the copper mines in the vicinity, Sher 
Shah established a mint here, which produced copper coins in 
great abundance. His successor, Islam Shah, also minted 
rupees-at Narnol, and this example was followed by Muham- 
mad ‘Adil, at all events in the first two years of his reign. 
The commonest type of dam issued by the latter Sultan came 
from this mint,* and the execution corresponds very closely 
with that of the coins here produced by his predecessor, but 
the name very rarely appears in the inscription, and even then 
is little more than fragmentary . 

V 

Patna. 

The location of a mint at Patna before the days of the 
Mughals is at least doubtful. It has been suggested that the 
mint-name on a coin of Fath Khan, the son of Firoz Shah, can 
be read Shahr Patna, but this is mere conjecture, and further it 
is questionable whether Patna was a city of any importance at 
•that period. Its rise dates from the foundation of the fort by 
Sher Shah in 948, for which see Rasulpur. 

Qanauj. 

See Shergadh ’urf Qanauj and Shahgadh. 



1021.] • Numismatic Supplement No. XXXV. 125 

Quibabad. 

The mint of Qila’ Q.ufcbabad appears only oil gold coins of 
Qufcbu-d-din 'Mubaiak and in no case before 718. Hitherto it 
has been supposed that this was merely a name given to Dehli. 
but as the capital styled in the earlier issues of that king 
Hazrat Dehli or Darul-Mulk Dehli became in 718 Hazrat 
Daru-1-Klnlafat, it is more reasonable to look elsewhere. In 
7fcS Qufcbu-d-din proceeded southwards in consequence of in- 
surrections. We are told that he recaptured and restored 
the fort of Deoglr. in which he erected a great mosque. It 
would be only in keeping with the character of this vainglori- 
ous monarch to assume that he gave his own name to the 
town bearing a Hindu appellation which had for a time the 
honour of sheltering the self-styled Khalifa of Islam. 

Raisin . 

The fortress of Raisin in Malwa was captured by Sher 
Shah in 1*50, this exploit being accompanied by a shameful 
massacre of the garrison after capitulation on terms. A mint 
w as established here for silver and copper, and this was main 
tained by Islam Shah, after whose death the place was lost to 
the Dehli kingdom and incorporated in Malwa by Baz Baha- 
dur. 

Rantamhlior. 

The celebrated fortress of Rantambhor was captured by 
Shatnsu d-din Altamsh, and thereafter it appears frequently 
in the annals of the Dehli Sulfcans. It did not, however, take 
its place among the mint cities of the empire till its capture by 
Sher Shah in 949. It was then assigned in jdglr to his eldest 
son, 5 Adil Khan, but its history as a mint appears to have 
been brief. The rupees of Rantambhor are very scarce, and 
no copper coin has yet been published. Coins of Islam Shah 
from this mint have never been reported. 

Rasul/pur 'urf ? 

A rare rupee of Sher Shall was struck at Rasulpiir, a place 
which is unmentioned in the histories, and unfortunately can- 
not be determined by the alternative name, as this has never 
been read with certainty Mr. Nelson Wright suggests Patna, 
and this is at least a possible reading. We know that Sher 
Shah built the fort of Patna, which in consequence became 
one of the largest cities in the province and by its rise caused 
the ruin of the old town of Bihar. This occurred in 948. 
There is a Rasulpiir less than twenty miles upstream from the 
modem tOAvn of Patna, knowui as Rasulpiir Maner. The situa- 
tion of this place agrees better with the account given in the 
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Tariktb-i-Daud/i than Patna as it now stands, so that probably 
the fort of Sher Shah was considerably above the town of 
Patna and nearer the present cantonment of Dana piir, if not 
actually situated there. 

Rohtds. 

« i 

See Shergadh. It is very doubtful whether Sher Shah, 
who undoubtedly stored his treasure in this fortress, struck 
any coin here. One dam of 951 might be read as issued from 
the Rohtas mint, but the reading is most uncertain and in. 
view of the close proximity of Shergadh the theory must be 
abandoned until definite proof is forthcoming. 

Sdhat-i-Sind. 

This curious appellation appears on rare billon coins of 
Flroz Shah and commemorates the period when he and his 
army were lost in the desert of Sind during the futile expedi- 
tions against Tatta. The coins are undated and constitute 
merely a camp mintage. 

Sambhal. 

The ancient Hindu town of Sambhal in Rohilkhand had 
long been the headquarters of a province, but no coins were 
struck there till Sher Shah established a mint for copper, prob- 
ably in 950. Both dams and half-dams of this ruler are 
known, but only one of Islam Shah has yet come to light', al- 
though Sambhal formed his temporary capital for a consider- 
able period. Ibrahim Sur also made Sambhal his headquarters 
during his struggle for supremacy, but none of his rare coins 
record this mint. 

Salgdon. 

Satgaon or Satganw appears as a mint for the first time 
in the days of Muhammad bin Tughlaq, who issued therefrom 
gold, silver and brass coins from 727 to 735. The place is 
sometimes called ’Arsat Satganw, but there is no reason for 
differentiating between the district and the town. 

The mint was maintained at intervals by the Sultans of 
Bengal, and was revived by Sher Shah, as far as can be ascer- 
tained, in 950. Two typers of rupee struck by Islam Shah are 
known, and the mint was working till the end of his reign, 

Shdhgadh . 

The position of this place is not known. It has been sug- 
gested that it is either Dehli or Shergadh (q.v.) The mint is 
represented by dams and half dams of Islam Shah, from 958, 
•and of Muhammad s Adil. There is a Shahgadh in the Bareilly 
district, which tradition ascribes to Islam Shah, but it is vary 
doubtful whether this small fort ever attained the importance 
of a mint. 
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# A more probable suggestion is that the name of Shergadh 
’urf Qanauj was changed to Shahgadh by Islam Shah between 
956 and 95 8 V the altered appellation being retained by Akbar, 
whose coins bear the name of Qanauj 'urf Shahgadh. - 

* Shari fdbad. 

This was a Bengal mint established in 946 by Sher Shah 
almost at the commencement of his reign. Its existence at 
this early date is interesting as showing the extent of his 
dominions at the time when he defeated Idnmayun and further 
as indicating the manner in which he completed the conquest 
of Bengal proper after securing all the country from Rohtas to 
the sea. * 

The mint was maintained by Islam Shah, but appears to 
have ceased operations after 954. 

Shergadh. 

Coins were struck at many places bearing this name in 
the reign of Sher Shall, but generally the locality is designated 
clearly by some addition such as Shergadh 'urf Hazrat Dehli, 
Shergadh 'urf Qanauj, and so on. Shergadh plain and simple 
or Qiia' Shergadh implies the Shergadh par excellence , the for- 
tress which was regarded rightly as the foundation of the im- 
perial structure erected by that remarkable soldier and states- 
man. 

The story of the acquisition by Sher Shah of the fort of 
Rohtas made so great an impression on the minds of the his- 
torians that they generally formed the conclusion — a conclu- 
sion adopted by no less an authority than Edward Thomas — 
that Rohtas was renamed Shergadh. The impression is 
strengthened by the statement in the ; Tarlkh-i-Sher Shahi ' that 
Rohtas was garrisoned by 10,000 matchlockmen and that trea- 
sures without number or reckoning were kept in the fort. 
This may have been the case, but Rohtas was not Shergadh 
and it is very doubtful whether Rohtas possessed a mint. 

The fort of Shergadh is well known as a Protected Monu- 
ment. It is in the Shahabad district, about halfway between 
Bhabua and Rohtas, and is described, somewhat inadequately 
it is true, in the Annual Report of the Archaeological’ Survey, 
Eastern Circle, for 1902. There it is stated that Sher Shah 
built the fort as being more advantageously situated than 
Rohtas. 'Abbas Khan, the author of the history quoted, 
states that Sher Khan, as he then was, built a fortress as a 
refuge in the hills of Nahrkunda or Bahrkunda, as it is written 
variously, and gave it the name of Shergadh. The difference 
between Rohtas and Shergadh was well known to Abu-1-Fazl, 
who states that first Rohtas and then Shergadh surrendered to 
Akbar m the 21st year of his reign. 
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Silver coins of Sher Shah were issued at least as early as 
945 from the mint of Shergadh. In the last two years of the 
reign the type is different from any other rupee of this Sultan, 

as the name of Sher Shah is preceded by the title 

alii and the mint is given as Qil$’ Shergadh. Mr. 

Rodgers published a small copper coin with the date 943, but 
this reading seems somewhat doubtful, though it is certain that 
►Sher Shah first assumed the royal title at this place. 

Islam Shah issued both silver and copper coins from the 
Shergadh mint, but as the Surl kingdom became more strongly 
established, the place, only slightly less remote than Rohtas, 
seems to have lost its political and numismatic importance, its 
retention being doubtless due to sentimental considerations. 

It is just possible that Islam Shah changed the name to 
Shahgadh, as we find coins of that mint up to 964, when Dehli 
(q.v.) had been lost; bub soon after the fortress passed with 
Rohtas into other hands, and when conquered by Akbar both 
belonged to the Hindu Raja of Ganjautl. 

Shergadh ’ urf Bakar. 

The stronghold of Bakar or Bhakkar on the Indus was 
conquered by Altamsh, but in later days was generally held 
by some independent or quasi-dependent chieftain. ’Abbas 
Khan, the author of the 4 Tarlkh i-Sher Shahl ' states that 
Haibat Khan, after suppressing the Biluch rebellion in 949, 
founded a city in the country of Multan which he named 
Shergadh. This was known as Shergadh ’urf Shiqq-i-Bakar 
and a mint was instituted there. Rupees of Sher Shah from 
1)50 onwards are known, as well as gold and silver coins of 
J slam Shah, while the British Museum possesses a fine rupee 
of Muhammad ’Adil from this mint. 

Shergadh ’ urf Hazrat Dehli. 

See Dehli. 

Shergadh ’ urf Qanauj. 

The ancient city of Qanauj was undoubtedly used as a 
mint in the days of Muhammad bin Sam for the production of 
the gold coins struck after the model adopted by the Gahar- 
war Rajas of that place ; but the mint name is not gmn, and 
Qanauj does not appear on any coin .till the days of Islam 
Shah, whose dams of this issue are well known. 

A rare rupee of Altamsh struck at Biladu-l-hind has an 
, imperfect legend on the reverse containing the words j ^ 

d*. It is suggested that the “ cities of Ind ” may be here 
specified and that the provincial capitals of Qanauj and Koil 
(’Aligarh) are designated. 
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* The name Shergadh derived its origin from a fort built by 
Slier Shah near the old city and occupied by a permanent 
garrison. It; does not appear, however, that a mint was 
established till the following reign, the earliest recorded coin 
being of 955. 

See however Shahgadh. 

Slier (jadh 9 urj '( 

# Two types of dams struck by Sher Shah bear the mint- 
name of Qila* Shergadh ’urf (?). The alias is written but 
the identification is difficult, as the word in some cases appears 
Jjf and in others J*#. It is not likely to be the original Sher- 
gadh. for those coins do not appear before 950, by which time 
the Shergadh in the Shahabad district had become too well 
known to need any explanatory description. There were 
many places called Shergadh and the choice is varied. One 
lies due west of Jodhpur, and another was on the North-West 
Frontier, also known as little Rohtas. Both had permanent 
garrisons and either might have been a place of mintage, 
though the latter was unnecessary owing to the proximity of 
Malot. The problem awaits solution, but it is possible that 
the fort in Bihar took its alias from an adjoining village of 
Bewal. 

Sultan pur {I). 

This name was given by Muhammad bin Tughlaq to the 
town of Warangal in the Nizam’s dominions. Gold coins, 
both the heavy dinars of his early years and light pieces of 
140 grains after 733, were struck there, but the place did not 
remain long under the control of Dehli, and its numismatic 
interest disappears before the end of this reign. 

Sultan pur (//). 

A single silver coin of Ghiasu-d-din Balban and a solitary 
copper specimen bear the name of Khifca Suljjanpur as their 
place of mintage. It seems certain that this town lay in the 
Punjab and it probably derived its name from the assumption 
of royalty by the former viceroy, who so long had held that 
province under his sway. Consequently it is safe to assume 
that the mint took its name from the town of Sulfcanpur 
which is situated on the east bank of the Beas, in the southern 
extremity of the Kapurthala State. This was the recognized 
crossing on the route from Dehli to Lahor, and the place is men- 
tioned frequently by the historians from the days of Balban 
onwards. 

Sundrgdon 

This was exclusively a Bengal mint and the sole reason 
for its inclusion in this list is the existence of gold and silver 
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coins, the latter published by Thomas, which were struck at 
this place in 728 by Ghiasu-d-dln Bahadur Shah of Bengal 
under the explicit suzerainty of Muhammad bin Tughlaq. 

Tilcing, see Mulk-i-Tilang. 

Tirhut see Tughlaq pur. 

Tu gh laqpur ’ urf Tirhut. 

This appellation appears solely on coins of Muhammad 
bin Tu gh laq. who seems to have commemorated his conquests 
in the East by giving Tirhut his own name. A solitary gold 
coin with this designation is known, but it appears also on the 
rare brass tankas struck in the days of the forced currency, 
recorded dates being 730 and 731. 

The White King Catalogue contains a reference to a coin 
of Fath Khan and Firoz which is supposed to have been struck 
at Iqhm Tughlaqpur, but this reading must be regarded as 
conjectural till verified by other specimens. It is probable that 
the suggestion arose from the now established fact that Fath 
Khan struck coins with the mint name Iqllmu-sh-Sharq, the 
place of issue being probably Jaunpilr. 

Ujjain. 

The ancient city of Ujjain, celebrated in tradition as the 
capital of Vikramaditya, figures largely in the history of the 
Dehli Sultans but no mint appears to have been established 
there till its conquest by Sher Shah in 949. Rupees of two 
types issued in that year and others are known of later date; 
but apparently no copper coin was struck, and the mint seems 
to have ceased work when Islam Shah came to the throne. 

H. Nevill. 

220. The Coins of Mohammad bin Tughlaq. 

“ The work of filling in the interstices left by Mr. Thomas 
in his ‘ Catalogue of Pa than Coins ’ has of late made such steady 
progress, that the time would seem to have come to collect the 
scattered notices of new coins brought to light during the past 
twenty years, and to prepare a comprehensive catalogue of the 
period. Under present conditions the private collector, who 
desires to know how far his own coins add to the general 
knowledge, has to devote to his object an amount of research 
for which he is little able to spare time, through journals and 
proceedings to which he possibly may not have easy access. V 

So wrote Mr. H. Nelson Wright just nineteen years ago in 
the Journal of the Royal Asiatic Society, but although since 
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that article 1 * was written, many scattered notices of in- 
teresting coins of the Muhammadan Sultans of Dehll have 
appeared in .various journals, no attempt has been made by 
any numismatist to draw up and publish lists of Ibhe coins 
issued by any of the kings of the dynasties, which comprised 
the era of Muhamntadan rule in India. It is with a view to 
assisting others interested in this branch of Indian numisma- 
tics that I publish this list of the coins of Sultan Muhammad 
hih Tughlaq — a list which was originally drawn up for my 
own information, but one which I have reason to believe will 
be of service to others. 

So far as possible, in denoting coins, 1 have recorded 
specimens published in the catalogues of the various museums 
of India. Catalogues of all collections in Indian Museums 
have however not yet been published and besides museum 
collections there are several private collections in existence 
which contain interesting and often unique coins. These have 
as far as possible been recorded in the list, but owing to the 
War T have been unable to draw upon the store of interesting 
coins contained in the fine collection of Mr. H. Nelson Wright, 
than whom I know of no one more qualified and capable of 
evolving a complete compendium of the coins of the Muham- 
madan Sultans of Dehli, a work which is much to be desired 
and one which, taking into view the work which has lately 
been done on other branches of Indian numismatics, is long 
overdue. 

The list of the mintages of Muhammad bin Tughlaq pub- 
lished herewith is, 1 am sure, by no means complete. If how- 
ever the publication results in the correction of any inherent 
inaccuracies and in the bringing to light of coins not contained 
in the list, then 1 will feel that the publication of this .cata- 
logue has been useful. 

A list of the references and abbreviations employed has 
been included as also a set of translations of the coin legends. 
For the translations I am indebted to those published by Mr. 
Nelson Wright in his 4 Catalogue of Coins in the Indian Museum. 
Calcutta/ and to renderings of Thomas in his k Chronicles of 

the Pathan kings of Dehli.' The publication of a complete 
set of plates of the coins described would have been a desir- 
able feature but, in view of the expense involved and the 
difficulties in the way of obtaining casts of many unique 
coins, the idea must be abandoned. As far as possible the 
publications in which the various coins have already been 
figured have been noted. 1 have to record my indebted- 
ness to those numismatists who have sent me information 
regarding coins in their private collections and especial^ to, 

1 Addenda to the series of Coins of the Pathan Sultfins of Dehli by 

H. Nelson Wright, I.C.S. , Journal of the Royal Asiatic Society, 1900. 
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Col. H. R. Nevill, I.C.S., who has greatly assisted me by giving 
me the benefit of his intimate knowledge of the coinage of the 
period and by editing this catalogue before it went to press. 


f. “Kalima” and 
Obv 

The Kalima in a circle. 
Margin : — 

etc . ls 9 


“ Companion ’’ Typk. 

Rev. 




Gold. 

Mint Hazrat Dehli. 


1 . 

Date 725 A.H. (wt. 169 grs.. s. 

•i)5), I.M.C. No. 301. 

Silver. 

2 

Date 725 A.H. (wt. 106 i*rs., ! 

s. 1"). I.M.C. No. 321 


(%•) 

3. 

Date 728 A.H.. White King Sale Cat. No. 3147. 


Gold. 


Mint Ddru-l-Islam. 


4. Date 725 A.H. (wt. 168 grs s. *8), l.M.O. No. 302 

5. 727 A.H. (wt. 167 3 grs.). Thos. No. 172. 

0. ,, 729 A.H., Indian Museum. 


Silver. 

7. Date 725 A.H. (wt, 168*7 grs.. s. 95), I.M.C. No. 322, 

8. 726 A.H., (wt. 169 grs.), Ti. Nelson Wright, 
J.R.A.S.. 1900 (pi. T, fig. 13). 


Mint Iqlim Tughlaqpur 'nr! Tirhut. 

Gold. 

9. Date 735 A.H. (wt 170 grs.. s. 85). R. B. Whitehead, 
d.A.R.B., 1910, p. 567. 


Silver. 

10 . 

11 . 

12 . 


Mint Saiga on. 

Date 729 A.H. (wt, 170*5 grs., s. *95), I.M.C. No. 324 

(fig.) 

„ 730 A.H. (wt. 170*5 grs.), I.M.C. No. 325. 

„ 733 A.H. (wt. 168 grs.), I.M.C. No. 327. 
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Mint Shahr Lakhnauti. 


13. Date 734 A. Ft. (wt. 172 grs.), Coll. H. It {jevill. 


Silver . 

14. Date 727 A.H. (wt, 168*5 grs. s. 102). L.M.C. 

p. 48, No. 1. 

15. Date 729 A.H., Coll. H. R. Nevill. 

16. „ 730 A.H. , 

17. .. 733 A.H., (wt 168*5 grs.). Thos., No. 187, of. 

G B. Bleazby, J.A.S.B., 1904, N.8. III., No. 19 
(fig. pi. IX, 1), for a variety with obv. and rev. 
arranged in square areas. 

19. B.M.C. No. 275 is another variety but the date is 
doubtful. 


“Katjma” Type. 


Obv . 

The Kalima in a circle. 


Rev. 

Tn a double circle. 


Margin : — 

etc, ^ U j 4>J f Ua 


0*3 


Mint Ijazral Dehli. 

(Jo/d. 

20. Date 727 A.H. (wt. 189*9 grs., s. *7), I.M.C. No. 306. 

21. „ 728 A.H. (wt 198*5 grs.), Thos. No. 173. 

22. „ 729 A.H., Thos. No. 173. 

As above but in margin in place of 

Silver . 

22 A. Date 727 A.H., (wt, 142 grs.) Coll. H. Nelson 
Wright. 

Mint Satgaon. 

Gold. 

23. Date 734 A.H. (wt. 198*3 grs.,s. *65), L.M.C. n. 47 > 

No. 2. 

24. „ 735 A.H. (wt, 198*3 grs., s. *65), L.M.C. p. 47*, 

No. 1. 

B. 

As above but date in margin in figures. 
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Mint Qibbaiu-l-l$lam a'ni Hazrat Deogir. 

(kid. 

25. # Date 727 A.H. (wt. 197 grs.,s. *7), I.M C. No. 307. 

26. „ 728 A.H. (wt. 193 grs.). I.M.C. No. 308 (fig.). 

As above but * 

Silver. 

26A. Date 727 A.H. (wt. 141*5 grs), Coll. H. Nelson 
Wright. 

As above, but instead of jlbo 

Mint Qihhatu-l-I slam a'rii Dara-l-midk Daulatabad. 

(Md. 

27. Date 728 A.H. (wt. 141 grs.) H. Nelson Wright 

J.R.A.S. 1900 II, No. 11, pi. I, 10. 


Mint. Qibbatu-1 ~I slam a’rii Hazrat Daulatabad . 

Gold. 

28. Date 730 A.H. (wt. 143 grs., s. *7), H. Nelson Wright, 

J.A.S.B. 1905, N.S.V. (fig. pi. IV. 1). 

Mint Ddru-l-mulk Sultan pur. 

Gold. 

29. Date 729 A.H. (wt. 142 grs.), H. Nelson Wright, 

J.R.A.S. 1900, TI, No. 10 (fig, pi. I. 9). 

29A. 730 A.H. (wt. 142 grs.), Coll. H. Nelson Wright, 

30. „ 732 A.H. (wt. 141*5 grs ). Coll. H. R. Nevill. 


O. 


Obv 

The Kalima. 
Margin : — 

etc. 


Rev . 
alii 


Gold . 

31. Date 729 A.H.‘(wt. 170 grs.), Coll. Lucknow Mus. 


III. 

Obv . 

nil si’ *i) 


The “ Azan ” Tvpe. 

Rev. 

In a circle. 

JkUl 
Margin : — 
etc. ^ *■** ^_fl^ ( ^ 
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Gold 

32. 

33. 

34. 


Silver. 

35. 

35. 

37. 


Mint Hazrat Dehli . 


Date 725 A.H. (\vt, 195*5 grs.), Thos. No.. 171. 

„ 726 A.H. (wt. 199*5 grs., s. *9), l.M.C. No. 303. 

„ 7£7 A.H. (wt. 195 grs.), l.M.C. No. 304. 

As above but <c ’adall ” instead of “ dinar ” in mar- 
gin. 

Mint Hazrat Dehli. 


Date 725 A.H. (wt. 140 grs.), Thos. No. 180. 

„ 726 A.H. (wt. L4l*5 grs., s. 95), l.M.C. No. 323 

. (fig-) 

,, 727 A.H. (wt. 138 grs.), Thos. No. 181. 

As above but ‘* dinar ” in margin. 


( l old. 

38. 

38A 

39. 


Mint Shahr Sulldnpur. 

Date 726 A.H. (wt. 169*5 grs.). Coll. H. Nelson 
Wright. 

,, 728 A.H. (wt . 198 grs., s. *8). Coll. H. R Nevill. 

, , 729 A.H. (wt. 170 grs.). Thos No. 175 and 

175a. 


Mint. Qilbatu-f -Islam d ni Hazrat Deogir fadall). 

Silver. 

39 A. Date 727 A.H. (figures) (wt. 142*5 grs.) Coll. H. 
Nelson Wright. 


Obv. 

all! 3 


IV. 

Rev. 

In a circle. 

Margin : — 
etc. 


Gold. 

40. 

41. 

42. 

43. 
.44. 


Mint Hcizrni Dehli. 


Date 727 A.H., Thos. No. 176. 

733 \ H * 

” 736 A.H.,’ (wt. 170 7 grs., s. 7), l.M.C. No. 312. 
„ 737 A.H., (wt. 171 grs.), l.M.C. No. 313. 

„ 741 A.H., White King Coll. Sale Cat. No. 3136. 
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Silver . 

45. Date 73f> A.H. (wt. 170-3 grs., s. -86), T.M.C. No. 326 
. (%•) 

Mint Daru-l- Islam. 

() old. 

46. Date 734 A.H., H. Nelson Wright, J.R.A.S. 1900, 

p. 776. 

47. 737 A.H. (wt. 170*5 grs.). Tl. Nelson Wright, 

J.R.A.S. 1900, Tl, No. 12, pi. 1, 11. 

Silver. 

48. Date 734 A.H. (wt. 168 grs.), Thos No 188. 


V. Hat/f- Dinar. 

Obr. 


/lev. 


Gold. 

49. 


jU 




Wt. 99*4 grs., h. *65. I.M.C 1 . No. 314 (fig.) 


VI. 

Obv. 

In a six-foil border within 
a circle. 

alit 


Rev. 

In a circle. 

^ Ua.1 — 1 1 
Alort JjUw 

and date in Arabic. 


Gold. 


& 


50. 
50 A 


51. 

52. 

53. 

54. 

55. 


Date 728 A.H. (wt. 198 grs.), Coll. H. Nelson Wright* 
„ 729 A.H. (wt. 197*5, s. *8), I.M.C. No. 309 (fig.) 

As above but legend on obverse enclosed in a pen- 
tagon composed of three interwoven lines. 

Date 729 A.H. (wt. 169 grs.). Coll. H. R. Nevill. 

733 „ (wt. 169*8 grs., s. *7), I.M.C. No, 310. 

734 „ I.M.C. No. 311. 

,, 739 ,, (wt. 169 grs ), Thos. No. 179. 

„ 741 „ Coll. H. R Nevill. 


Billon. 

56. 

57. 


727 

728 


„ Coll. H R. Nevill. 

„ (wt. 134*7 grs., s. *75), I.M.C. No. 330. 
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58. 

Date 729 A.H. 

(wt. 140 grs.), l.M.C. No. 331. 

59. 

„ 730 „ 

(wt. 140 grs.) l.M.C. No. 332. 

60. 

*, 730 „ 

with date wholly in last line. Coll. 


H. R. Nevill. 

61. 

„ 731 

(wt. 142 grs.), l.M.C.'. No. 333 (fig.). 

62 

., 732 

(wt. 144 grs.,s. *8), Coll. H. M. Whit- 



t ell . 

63. 

734 

(wt. 136*5 grs.), l.M.C. No 334. 

64. 

735 

Coll. H. R. Nevill 

65. 

737 


66 

„ 740 


67. 

„ 741 

( wt. 139 grs., s. *7), Coll. H . M.Whitteli. 

68. 

• 742 

Coll. H. R. Nevill. 

69, 

747 

(wt. 140 grs., s. *75), L.M.C. p. 48, 



No. 2. 



VII. 


Obv. 

Rev. 


In circle. 

In circle. 





a11| 




vr d 


Billon. 

70. Date 725 A.H. (wt. 57 grs..s. 55) l.M.C. No. 335 

(fig-)- 

71. „ 726 A.H., Coll. H. R. Nevill. 

72. „ 727 A.H. (wt. 57 grs., s. '6). L.M.C. Hupp. p. 19, 

No. 142. 

73. ., 728 A.H., Coll. H. R. Nevill. 

As above but in place of date on reverse. 

Billon. 

74. (wt. 52 grs. , s. *7), R. B. Whitehead J.A.S.B. 1910 


No. V. 

VIII. 


Obv. 


Rev. 

i 



l! fk* 


c 





Billon. 


75. Date 727 A.H. (wt. 30 grs.), Coll. V. J. Thanawala v 
Apparently a coin issued in Ma’abar. My 
rendering of the legend on obv. is open to 
correction. 1 believe Mr. R. B. Whitehead 
• intends publishing the coin. 
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Obv. 


IX 


Rev. 


In a circle. In a circle 

^ikLJt < erf 

Billon. 

76. .Date 726 A.H. (wt. 57 grs., s. 55), l.M.C. No. 33 

77. 727 A.H. (wt. 56 grs.), l.M C. No. 339 (fig.). 

78. 728 A.H. (wt. 50 grs.), LM.C. No. 341. 

79. ,, 729 A.H., Rodgers’ Cat. p. 94. No. 35. 


Obv. 

^rf J^UJ| 


X. 

Rev. 

AijJaJLw 

Aj U*^ p 


Billon. 

80. Date 727 A.H. (wt. 55*2 grs., 

(%•)• 

81. „ 732 A.H., Thos. No. 192. 


Obv. 

In a circle. 
aJJ| 


XI. 


. 55), l.M.C. No. 342 


Rev . 

In a circle. 
*U> 


vr* 


Billon . 

82. Date 730 A.H. (wt. 53 grs., s. -55), l.M.C No. 343 

(fig.) 

83. „ 733 A.H. (wt. 54 grs.), Coll R. B. Whitehead. 

84. „ 734 A.H., White King Coll. Sale Cat. No. 3164. 


Obv. 

In a circle. 

^XJ\ 

<X+&aJ( j 

aU 


XII. 


Rev . 

In a circle. 

vrr 


Billon . 

85. Date 732 A.H. (wt. 55 grs., s. ;55), l.M.C. No. 344. 

86. „ 733 A.H. (wt. 56 5 grs.), l.M.C. No. 345. 
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87. Pate 734 A.H., I.M.C. No. 346 (fig.) 

88. „ 735 A.H. (wt. 57 grs.), T.M.C. No. 347. 

89. *„ 736 A.H., I.M.C. No. 348. 

90. „ 737 A.H. (wt. 55 grs., s. 6). Coll. H. ift.Whittell. 

91. „ 73jj> A H., I.M.C. No. 349. 

92. ,, 739 A.H., Tlios. No. 193. 


Billon. 

93. 

94. 

95. 

96. 

97. 

98. 

99. 

100 . 
• 101 . 
102 . 


XIII. 

Obi:. Her. 

^\j>\ ^ a.**.* 

4lJ| Ajui (^1*3 

and date in Arabic words. 


Date 727 A.H. . Tlios. No. 194. 

,, 730 A.H., Thos. No. 194. 

„ 732 A.H., Coll. H. R. Nevill. 

,. 733 A.H. (wt. 55 grs.. s. 6), I.M.C. No. 350. 

„ 734 A.H. (wt. 55 grs.j, I.M.C. No. 351 (fig.) 

,. 735 A.H. (wt. 54 grs.), I.M.C. No. 352. 

,, 736 A.H. (wt. 53 grs.. s. *55), L.M.C. Supp. 

p. 9. No. 143. 

„ 737 A.H. (wt. 56 grs.), I.M C. No. 353. 

.. 738 A.H., Thos. No. 194. 

.„ 739 A. II., Rodgers’ Cat. p. 94, No. 32 [Date 

doubtful | . 


Ohr. 

As above in double circle. 


XIV. 


Iter. 

In circle. 


dW 


Billon. 

103. 


vrp 


Date 734 A.H.(wt. 50 grS., s. -6). R. B. Whitehead, 
J.A.S.B. 1910. No. IV. 


XV. 


Obv. 

Rev. 


In double circle. 



dUf y 

<3^ 


Margin : — 

• 
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Billon . 

104. (Wt. 52*5 grs.. s. *45), l.M.C. No. 354 (fig.). 
105. . Date 734 A.H., Coll. H. R. NeviJJ. 


Obv. 

In a double circle. 
wlliUl 
<dl| ells 

Copper . 

106. (Wt. 65 grs.. s. 


XVI. 


Rev. 

In a double circle. 


•6), l.M.C, No. 364 (fig.). 


XVI 1. 

Obv. Rev. 

In a double circle. hi a double circle. 

4-o c> u:i 

Copper. 

107. (Wt. 56 grs., s. *6), l.M.C. No. 365. 

As above but a- in place of 

Copper. 

108. (Wt. 53 grs., s. 54), Coll. H. M. Whitteli. 


Obv. 

In a circle. 


XVIil. 


Rev. 

lu a circle. 


• 

vr* 

Copper. 

109. Date 730 A.H. (wt. 50 5 grs., s. *5). I.M.C. No. 36G 

(fig)- . 

110. 732 A.H. (wt. 54 grs., s. 54). L.M.C. Supp. 

p. 20, No. 144. 


Obv. 

»JlUf 
$^.*1 1 ^ 


XIX. 


Rev. 

In a double circle. 

Margin : — 
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Copper. 

111. Date 7112 A.H. (\vt. 53 grs., s. 55), J.M.O. No, 368 

(fig-)- 

1 12. 741 A.H., ColJ. H. li. NeviJl. 

XX. 

Obv. tier. 

In a double circle In a double circle. 

Copper . 

113 (Wt. 55-5 grs.. s. *5). I.M.O. No. 370. 


XXL 

06r. /s!er. 

Copper . 

114 (Wt. 55 grs.), Rodgers J. A. S.B. I 895. Apparently a 
coin issued in Ma’bar. 


XXII. 

Obr. /?er. 

(sic) L- 

Copper . 

115. (s. •(>), B.M L. No. 324. 

Struck rv tkk name of the Khalifa \l MuktakfI. 


X XII I . 


Obv. 

; UjJt I 


Rev 

. c^J/l ^Uj t,’ 

*jhj jiiSLu+j* 
ajL'ILL atilt ^**1- 


m.m. 7 (i.M .(!.) in last line. in. m. 4 in first line. 


(fold. 

116. 

117. 


Mint Dehli. 

Date 741 A.H., B.M.C. 228 (fig.) 

„ 742 A.H. (vvt. 168 grs., s. 8), J.M.C. 315, but 
no mint marks on either face. 

742 A.H. Jwt. 169 grs.. s. 1), Coll. H. M. Whittell. 


1.18. 
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Obverse and reverse arranged in a qu&trefoil with- 

in a double lined circle and m.m. * on rev. 

119. • Date 743 A.H. (wt. 168 grs.), J.M.O. No. 316, but 

no m. marks. 

120. Date 744 A.H., (wt. 169 grs.) s T.M.C. No. 317, no 

m.m. on obv. 

Mint. Daulatabad. 

omitting before on obverse. 

121. Date 745 A.H. (wt. 170 grs ), Coll. H. Nelson Wright 
With He verse as above and with obverse of No. 40 above, 

apparently a “ freak.” 

Gold. 

122. Wt. 172*3 grs., Rodgers, J.A.S.B. 1894, No. 22, p. 68 

(fig. pi. V, 22). 

With Reverse as above on both faces. Apparently a 
freak.” 


Gold. 

123. Bodleian Library Cat. No. 509. 

As on No. 121 but m.m. 7 on obv. and m.m. 2 on reverse. 


Silver . 

124. Date 742 A.H. (wt. 161*7 gis.), H. Nelson Wright, 
J.R.A.S. 1900, II, No. 14 (fig. pi. 1, 13). 

[Note.— T his cannot be regarded as a silver type, being 
struck from a gold die. j 


Obv . 


^ aljf aiula. 
^aJUIJ 


XXIV. 

Rev . 

In a circle, 
iiJ b 

Margin : — 

Ajl+AX* J . 


Billon. 


Mint Hazrat Dehli. 


125. Date 74- A.H. (wt. 143, s. 75), I.MC. No. 357 fig. 

126. „ 744 A.H., Coll. H. R. Nevill. 
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Billon. 

127. 


Billon. 
# 128. 


Mint Daulatabad . 


744 A.H. (wfc. 138 grs.), Thos, No. 215a. This coin 
has also date in figures below on Obv. 

As above but margin on reverse reads 

j ji jl«o 


Date 756 A.H. (wt. 125*5 grs.). H. Nelson Wright, 
J.K.A.S. 1900, No 17 (pi. I, 14). 


mv. 


alJf 

V\c& 


XXV. 

Rev . 

In circle. 
j.yo\ alj b 

C’ M ^ 

Margin : — 

<\J 


Billon. 

129. Date 745 A.H. (wt. 146 grs., s. -7), T.M.C, No. 359, 


fig- 

XXVJ. 


Obv. 


Rev. 




<>iJi 


*)Hj 



v^r 


Billon . 

130. Date 742 A.H. (wt. 55 grs.), Thos. No 216. 

131. 743 A.H., B.M C. No. 333 (fig.). 

N.B . — Thomas classed this coin as of copper. It is how- 
ever of billon and one in my own collection dated 743 A.H. 
is of nearly pure silver. 

XXVII. 

Obv. Rev. 

*Ui 

Copper. 

132. (wt. 52 grs., s. *5), I.M.C. No. 372. 

As above but m.m. 7 below on obverse and above 
and below on reverse. 
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Copper. 

133. (Wt 77 grs.), Rodgers, J.A.S.B. 18iW (tig 36). 

XXVIII. 

Obv. Iter. 

AfiAaxJj j 

;5<r“u» v*r 

Copper. 

.134. Date 742 A.H., (wfc. 55 grs.), Thus. No. 217. 

1.15. ,, 744 A.H., Doll. H. R. Nevill. 

Struck in thk name of thk KttatTfv aj. Hakim II. 


Obv. 

In a cinque foil. 

r u v cj u 3 J 

j A/o' 


XXIX. 


In a rim j no foil. 
jA ^llf 

A^bo 


136. (Wt. 170 grs., s. 75), f.M.C. No. 31S. 

As above but no marginal ornamentation and m.m 
2 on reverse. 

Gold. 

137. (Wt. 108 grs.), l.M.C. No. 310. 


As above but no mar- 
ginal ornamenta- 
tion . 


Rev. 

j* 1 a!J[ 


half y A 

a£ 1 /o 


138. (Wt. J09). l.M.C 1 . No. 320 (fig.). 

XXXI. 

Obv. ftev. 

In a quatrefoil within a In a quatrefoil within a 
c ^ rc ^. circle, 

f «x#aJ 

/* 5UrJ i i 
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Gold. 

139. Coll. Prince of Wales Mus. Bombay. 

Billon . 

140. (Wt. 140 grs.) ; Coll. H. H. Nevill. 

As above but with ^ afters on reverse. 

Billon. 

• 141. (Wt. 141 grs., s. *65), I.M.C. No. 300 (fig.). 
As above but with 1 after y on reverse. 

Bill 07i . 


* 142. 

(Wt. 141 grs.. 

s. 65). I.M.C. No. 360. 


As above but 

marginal ornamentation a six-foil, no 


m.m. after 

on reverse but m in. 2 on obverse 

Billon. 



143 

(Wt. 137 grs., h 

*. *7). Coll. H. M. Whittell. 


As above but 

j in a quatrefoil and £ after y% on 


reverse. 


Billon. 



144. 

(Wt. 55 grs.. s. 

*55), I.M.C. No. 363. 


As above but - 

\ after >’ on reverse. 

Billon. 



145. 

(Wt. 52 grs.. s. 

*52), Coll. 11. M. Whittell. 

. 


XXXII 


Obv. 

Hew 


In cinquefoil 

In cinquefoil. 


r bc Jlf 

Abr 


| jX <■ I 

yC b 


1 


Billon. 



146. 

((Wt. 140 grs., 

s. *75). Coll. T. B. Horwood. 


Obv. 

XXXI 11. D 

Rev. 



, In a circle. 


alb 

(m.m. 3.) y\ 


< pAa-h 



> y 00 

(m.m. 4) 

Billon. 



147. 

Date 748 A.H 

. (wt. 135 grs., s. 6*5), Coll. H. M. 


Whittell. 

148. 

„ 749 A.H. 

(wt. 125 grs., s. -7), I.M.C. No. 473 


(fig-). 

149. „ 750 A H. , Thos. No. 218. 

150. „ 751 A.H., Thos. No. 218. 
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Obv. 

In a circle. 

iijt jx ij 
VK A 


XXXIV. 


Rev. 

Tn a circle. 

y> 


Copper. 

151. Date 748 A.H., B.M.C No. 340. 

162. .. 749 A.H., (wt. 55 grs., s. 50), J.M.C. No. 374. 

163. 750 A.H.. Rodgers’ Cat. No. 44, p. 96. 

164. ,. 751 A.H., Dehli Mns. Cat. 

155. „ 752 A.H., Coll. H. R. Nevill. 

156. „ 759 A.H., Coll. H R. Nevill [a coin of Flroz 

•Shahj. 

156A. ., 771 


Struck in memory ok his father Sultan Cjityasu-d-dIn 

Tuoh t,aq. 


Obv. 

I aXUnM . ) t 

Uiall iUc ^UJi 
wi*>' j 


XXXV. 


Hen. 

In a circle. 
^Ijal—Jl glw Jj-UI 


Margin : — 

etc. ^ 


Hold. 

157. 

158. 


159. 


Silver. 

160. 


Gold. 

161. 


Mint Daulalabad. 


Date. 725 A.H. (wt. L05 5 grs.), H. Nelson Wright, 
J.R.A.S. 1900, II, pi. T, 6. 

„ 726 A.H. (wt. 173 grs., s. 1), I.M.C. No. 300 

(fig-)* 

,, 727 A.H. (wt. 169*2 grs.). H. Nelson Wright, 

J.R.A.S. 1900, II, pi. I, 7. 

Date 726 A.H. Coll. Mr. Panna Lall, I.C.S. 

As above but only j • • • **** • • • *£*J|*a 

of marginal inscription legible. 

Date 73 x (wt. 245 grs,). Thos. No. 178 (a worn 
coin). 
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Mint M ulk-i-Tilang . 

Date 720 Rodgers J.A.S.B. 1880 p. 21 1. . 
Date 7$5 (wt. 171 grs.), Coll. H. R. Nevill. 


Oho. 

Ui t ^ \ UJ I 

Billon. 


XXXVI. 

Rev. 

ydaJi jjf 

aA&jj aJLh 
vr a 


162. Date 728 A.H. (wt. 54*5 grs., s. *5), J.M.C. No. 329. 

163. 731 A.H. Rodgers. J.A.S.B. 1883, No. 29. 

pi. V. (This date is doubtful). 

164. 734 A.H. (wt, 51 grs.), Thos., p. 213. 


XXXVII. 


Obv Rev. 

In. a square with traces In a circle, 

of an outer circle. ^ 

3 ^ yjjiyi .-! 


Margin : — 

AjUjix vj * , 

Co/rf. 

165. Date 727 A.H. (wt. 173, s. •!)), H. Nelson Wright, 
J.A.S.B. 1904, No. 11 (pi. ITT. 1) 


XXX IX. — Forced Currency. 
“ Tnnlcahs .” 


Obv. 

Rev. 

In a circle. 



^b 

^IbU, 



«>>+aa.'0 
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Margin : 

j) Jt* (jlAd 

• -(sic) 

Note. — I n some cases the year is written dt. 

Mint Takhtgah 

Brass. 

16(5. Date 730 A.H. (wt. 137 grs.. s. 75), LM.C. No. 375. 

167. ,, 733 A.H. (wt. 138 grs.). I.M.O. No. 376. 

168. ,, 732 A.H. I.M.O. No 377. 


Mint Daru-I-Isldw . 

Brass . 

169. Date 730 A.H. (wt, 141 grs., s. *8), I.M.O. No. 378. 

170. „ 731 A.H. Delili Mus. Oat. 

171. 732 A.H. Coll. H. R. Nevill 


Mint Darn Dhdr . 

Brass . 

172. Date 731 A.H. (wt. 147 grs., s. *7 5). I.M.O. No. 379. 


Mint Darn Dakar. 


Brass. 


173. Date 731 A.H. (wt. 338 grs , s. *7). Rodgers’ Oat 
No. 5, p. 90. 


Mint Iqlim Lakhnauti . 

Brass. 

174. Date 731 A.H. (wt. 142 grs., s. *75), I.M.O. No. 382. 

175. „ 732 AH. Rodgers’ J.A.S.B. 1883, No. 31, 

pi. V. 


Mint 'Arsa Satgdon. 

Brass. 

176. Date 730 A.H. (wt, 143 grs., s. *8), I.M.O. No. 383. 

177. „ 731 A.H. (wt. 141*5 grs., s. -78), Rodgers’ Cat. 

No. 8, p. 90. 


Mint Iqlim Tug&laqptir, urf Tirhut. 

Brass. 

178. Date 730 A.H. White King Coll. Sale Cat. No. 3173. 

179. „ 731 A.H. (wt. 140 grs., s. *8), I M.O. No. 384 

(fig-) 

„ 732 A.H Coll. R, B. Whitehead. 


180 . 
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Mint Takhtgah Daulatabad. 

Brass. 

181. Date 730 A.H. (wt 136 grs.), Thos. No. 1-95, pi. 17, 

97. 

182. „ 731 A.H. Coll. H. R. Nevill. 


Tanka of fifty kdnis . 

• As above but instead of ^\) on reverse. 

Mint TaJchtyah Daulatabad. 

Brass , 

183. Date 731 A.H. (wt. 141 grs., s. 75), I.M.O. No, 385 

(fig-)- 

184. .. 732 A.H. Coll. H, R. Nevill. 


Obi\. 

\&A> 

<dlf 


Brass. 


XL. Nihfr. 

Rev. 

&>J l * AA.vC 2 

Mint Daulatabad . 


185. 


186. 


Date 730 A.H. (wt. 109*5 grs., s. *7), T.M.O. No. 389 
(fig-)- 

„ 732 A.H. White King Coll. vSale Cat. No. 31 87. 


Obv. 


XL1. 


iL >J *)J| 


Dirhams. 

Rev. 

r 

) <o*ib 


Mint Daru4-mulk*Dehli. 

Copper. 

187. Date 730 A.H. (wt. 60*5 grs^ s. *65), Rodgers’ Cat. 
p. 92, No. 20. 


Obv. 

• <> 1*3 , 


Rev. 

xj***- > 

A 

&L** 


XLII. 
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Mint Hazrat Dehli. 

Copper . 

188. ’ Date 730 A.H. (wt. 82 grs., s. *55). I.M.C. No. 390. 

189. „ 730 A.H. (wt. 805 grs.), I.M.C. No. 391 

(date in one line). 

190. „ 732 A.H. I.M.C. No. 392. 

Mint Daru-l-Mulk Dehli. 

Copper . 

191. Date 730 A.H. (wt. 81 grs., s. 05) I.M.C. No. 394. 


Copper. 

192. 


Mint Daru-l-lsldm . 

Date 730 A.H. (wt. 83 5 grs., s. *6), I.M.C. No. 395 
(rig.). 


Copper. 

193. 


Mint Hazraf J Hiula Idhad. 

Date 730 A.H. (wt. 79 grs.,s. 6) I.M.C. No. 396 (fig.) 


XLIII — A t; Fottrtjt ” (Quarter Tankah). 


Ohv. 

In a double circle. 

( 3 ^ 


Rev. 

In a double circle. 

vr* 


Copper . 

194. Date 730 A.H. (wt. 67 ars., s. *6) I.M.C. No. 397. 

195. „ 730 A.H. (wt, 70) I.M.C. No. 398 (obv. clifler- 

ently arranged). 

196. „ 732 A.H., (wt. 68 grs.) IMA'. No 399. 


XLTV. — HashtkanIs. 

Obv. tier. 

In a double circle. 

Copper. 

197. (Wt. 56 grs., s. *5) I.M.C. No.401 


In a double circle. 

J** 
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XLY. Do-kanIs. 

Obv. 

In a circle. 


fjU’j 


Rev. 

in a circl‘6. 


s s 


Copper. 

* 19S. (Wt. "55 grs.. s. 45) I.M.C. No. 403 (fig.). 


XLVI. 

Obv. 

in a square within a circle 
ornaments in segments 

'V'* 1 cs-' 


Rev. 

fn a circle. 

Ornament below. 


Copper. 

199. (wt 50 grs.) Rodgers, J.A.S.B. 188(5 No. 30, pi. IX. 
| Reading of obverse is doubtful. J 


XLYI1. — Jaitii.. 


Obv. 

Jh an octagon within a circle 
on which are 8 loops. 


Rev. 

In an octagon. 


(Jh-j- 




Copper. 

200. (Wt. 51 7 
pi. IX. 


grs.) Rodgers, 

XLVIII. 


4.A.S.B. 


1880, No. 20, 


Obv . 

In a circle surrounded by an 
outer circle of dots. 


Rev. 

in a circle surrounded by an 
outer circle of dots. 


Copper. 

201. (Wt. 74 grs.) Thos No. 207. 


Obv . 

V f* • J'+SB.'C * 


Rev. 

0.ftj 


XLIX. 
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Copper. 

202. Dates 730 A.H ( wt, 1 13 5 grs. s. 65), I.M.C. No. 386 

(%)• 

203. „ 731 A.H. Rodgers, Cat. p. 03, No. 24. (Date 

doubtful) . , 

L. 


Obv. 

Rev . 

illl Ifxbl 

& M-ny#* 

1 J 

(_j~ij.ii <A> 

s* Jj' J 





Copper . 

204. Date 730 A.H. (wt. 112 grs. s. *7), I.M.O. No. 388. 

205. ,, 730 AH. (wt. 1L0 grs. s. *72) Coll. H. M. 

Whittell (with for 

200. 730 A.H. (s. *65), B.M.C. No. 311 (legends 

differently arranged). 


LI. 


Obv. 

Rev. 

In double circle. 

±*smso 


j^U) 


around. 

J t ^4>>A/0 j 



^1a!) 

Copper. 

207. (Wt. 00 grs. s 

. -0) T.M.C. No. 400. 


Coins struck by (Jhiasu-d-dIn Bahadur Shah of Bengal 

IN THE NAME OF MUHAMMAD BTN TUGHLAO. 


LTI. 

Obv. 

In square within circle. 

aB Ij 

3$ ImJU k j 

Margin : — 


Rev. 

In double square. 
^UaLJt 
9 LijJ[ £,L* 

^Ua.LJf ^lliJLJf 
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Gold. 

Date 728 A.H. (wt. 165 grs , s. -9), J.A S.R N.S. 
XVI, p. 609. 

Date 72fl A.H. (wt. 14-0 grs.), Thomas No. 186. 

„ 728 A.H. (wt. 165*5 grs.), Coll. H. R. NevilJ. 

[v. also J.A.S.B., N.S. XVI, p. 700]. 

Coin Legends. 

I. The Kalima or Muhammadan profession of faith. 

• aUf allr 111 *h J 

There is no deitv hut God and Muhammad is the apostle 
of God* 

a1J| 

'Phe warrior in the path of God. 

Struck in tlie time of the servant, hoping for the mercy 
of God. 

') 1 . Al) t yii I ^5* 

. In the time of the servant. the* one who trusts in the help 
of God. 

32. The Azan, the Muhammadan call to prayer 
j ^ Jj| iff <di 11 

“ I testify that there is no deity but God and I testify 
that Muhammad is his servant and apostle. 

The one who trusts in the support of the merciful. 

4-0. j a11| j 

God is the rich and you the poor (Quran NLVJI, 40). 

* 4 * cL 

Iii the time of 

49. ty^'* 1 ^5^ 

Reviver of the laws of the last of the prophets 

The fortunate the testifier 
75. j 

The supreme Sultan, the lord of victory, the munificent. 

76r 


208. 


Silver. 

209. 

2J0. 


The just. 
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<S(). filial 5 

May his Sovereignty long continue. 

*5. • aIJ 3 cjUJl 

Dominion and greatness are of God. 

9 : 3 . pt/J\ 

The bountiful. 

100. All! JJS. 

The si m< low of God. 

10/ . 

Sufficient is the Lord. 

114. r Ujf! 

The religious chief. 

1 1 h, I yi I ^XXJ| Abb j ^j:-* 

axj&^ aIJ( ^UjJL. 

In tlie time of the religious chief al Mustakfi Billah the 
commander of the faithful Abu al rabl’a Sulaimau, may 
God perpetuate his Khali fate. 

125. l . y xJUJ| *11 1 AiUJLk 

The religious chief the supreme Khalifa of God of the 
two worlds (heaven and earth). 

132. ^Wl AlJt 

God the sufficient. 

130. tXhL 

Mav his kingdom he perpetuated. 

157 . 

The champion. 

AjlAy Alif jlh 

May God illumine his testimony. 

165. yi'.'OjJt jt * 1 

Supporter of the commander of the faithful. 

166 . jt-fct Aai ^Qal-Jt 

He who obeys the sovereign, truly he obeys the merciful 
one (God). 

^**<1 ^ J** 

This tanka is sealed as current in the reign of 
This half-piece was struck. 


184. 
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] 88 . 

Minted as a legal dirham. 

194. ^ 

Struck as a fourth (quarter tankah). 

] 97. 

Legal eighth [of a tankah]. 

2fl0. C5^ u f 

The equivalent of one thirty-second [of a tankah J. 

203. j'oyi ^ aUi IjjJd 

Obey God and obey the prophet and those in authority 
among you (Quran IV, 02). 

Loaj ^«Aaj ^JiJ| ^jUal/odl ^1 1 yl ^ 

Sovereignty is not conferred upon every man some (are 
set over) others (Quran IV 62) 

207. y } 

Coined money lawful. 


HnriiRKxNCK. 

J.M.C. = Catalogue of the Coins in the Indian Museum, Calcutta. 

• Vol. 11, by H. Nelson Wright, Oxford, 1907. 

White King Sale Cat. = Collection White King. Troisieme par* 
tie. Vente a Amsterdam le 26 Juin 1905.... sous 
le direction. . . .do PExpert J. Schulman. 

Tlios. = Tlie Chronicles of the Pathan Kings of Dehli by Edward 
Thomas. London, 1871. 

J. R. A. S. = Journal of the Royal Asiatic Society. 

J. A. S. B. = Journal of the Asiatic Society of Bengal. 

L.M.C. = Catalogue of the Coins in the Government Museum, 
Lahore, compiled by C. J. Rodgers, Calcutta, 1891. 

Rodgers Cat. = Catalogue of the coins collected by Ohas. J. 

Rodgers and purchased by the Government of the 
Punjab, Part Tl. Miscellaneous Muhammadan Coins. 
Calcutta, 1894. . 

B.M.C. = Oatologue of Indian Coins in the British Museum. 

The Sultans of Dehli, bv Stanlev Lane- Poole, London, 
18 84. 

Bodleian Library Cal. = Catalogue of the Mohammadan Coins 
preserved in the Bodleian Library at Oxford by 
Stanley Lane-Poole. Oxford, 1888. 

Dehli Mus. Cat. ■= Catalogue of Muhammadan Coins in the Dehli 
Museum of Archaeology by R. B. Whitehead. 

Bleazby Sale Cat. — Catalogue des collections remarquables de 
M. Geo. B. Bleazby .... vente a Amsterdam aux 
„ bureaux deJ’Expert J. Schulman, Janvier 1913. 
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A.H. = Hijra era. 

M. M. - Ornament [mint-mark]. 

N. S. = Numismatic Supplement to J.A.S.B. 

PI. = Plate. 

Fig. = Figure. 

Obv. = Obverse. 

Rev. ~ Reverse. 

Coll. — Collection. 

VVt, = Weight. 

S. — Si/e in inclies. 

Grs. = Grains (Troy). 

H. M. Whittell, 

Major. I. A. 


Note.— Major Whittell left India after the above paper was 
set up in type. It. has therefore not had the advantage of 
revision by him. Mr. Nelson Wright and Colonel Nevill have 
kindly gone through the list and made a few necessary correc- 
tions and additions. 

Editor. 

22] Coins of the Path an Kings of Dunn. 

(Ihiasu-d-din Tn yh lag 1 

In continuation of the good work begun by Major Whittell, I 
have endeavoured to catalogue the know n coins of the father 
of Muhammad bin Tu gh laq. and in a further paper to describe 
all those issued by the successors of that remarkable monarch, 
so far as records are available. This is intended as a contribu- 
tion to the material required for the ultimate compilation of a 
corpus of the coins of the so-called Pathan kings of Dehli. It 
is not professed that the lists are complete or exhaustive ; but 
one of the objects in view is to draw the attention of colleetors 
to possible omissions, in the hope that they will supply 
defects and thus facilitate the attainment of the eventual aim. 
Moreover, well explored as has been the field of Pathan numis- 
matics, it is certain that much remains to be discovered. There 
are many gaps yet to be filled, and there is still room for 
research. The strange fact is obvious to every collector that 
prized acquisitions more often consist in representatives of new 
and unexpected types than specimens of well-known rarities. 

In the case of Ghiasu-d din Tughlaq the coins present few 
peculiar features. There are no billons of high value, certainly 
none of a higher denomination than one-eighth of a tanka , no 
small silver pieces are known and minute billons are conspicu- 
ous by their absence. The paucity of small change, in fact, 
contrasts remarkably with the abundant issues of his son, and 
still more with the comprehensive coinage of Flroz Shah. 
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1. Wt. 172-4 grs. 

()bv r . 

j 1 a3jJ| liL-'xp 

yt 

Margin : . . . . B-'a wy* 


|T>.M.C., No. 237.) 
Kev. 

y*»U AXjlLsJ) 

\jx/c | 


This coin, described by Thomas as £ * the most curious 
hybrid piece in the entire series,” is obviously struck from a 
new obverse die and an obsolete reverse stamp of ’Alau-d-dln 
Muhammad. Unfortunately the margin fails to show the 
date : but the coin is clearly a freak and cannot be regarded 
as a normal issue of Tughlaq. 

2. Wt. 170 grs. , s. L Mint Dehli. Dates observed, 720 
721, 722. 723, 724. 725. |B.M.O., No. 238. | 

Obv. Hew 

in double square. in circle. 


y>\ 




Margin (rev.) : 

j M** I'S* iyAXU 


3. Wt. 170*1 grs., s. 1. Mint Da ru- 1 -Islam. 

[ L.M.O.. No. 217. | 

Obv. Hey. 

in single square. in circle. 

^jUJf ^UsJLJt (jy-Uj 

^vj^J| j Uij.lt £jU.e • j^c'S ^UaUf 

y! e ,xvx>j.Jt 

Margin (rev.) : 

. . , . £J)f 8t>A 


Dated muhars of this type are rare. The die is usually 
too big for the coin, and the margin merely shows a portion • 
of the legend. Mr. H. Nelson Wright has a specimen of 724 H 
4 Wt. 170 grs. ,s. 1. Mint Qila Deoglr. Dates 721, 722. 

(J.A.S.B., 1886, No. 3, p. 186. | 


H 
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Obv. 

in single square. 

^ UJjJi 

j — y\ 


Rev. 
in circle. 

$ l Sj 

j*° ] 


Margin (rev ) : 

AjI+axm* y ^9 1$<>A 

No other dates but 721 and 722 are known. Deogir 
remained in the hands of his son till the end of his reign, so 
that there is no reason to suppose that the mint ceased to work. 

5. Wt, 171 grs., r. 1. Mint Mulk-i -Tilling. Date 724. 


Obv. 
U)jJ| &Li 

yci) 

Margin (rev.) : 


Rev. 
in circle. 
<^1 c l UyJ\ 

UJ 

jiliaJ I y\ *Uf 




This remarkable and handsome coin has been long known, 
but the full margin is seldom seen. T have a perfect specimen 
in my own cabinet. The mint is the country of Telingana and 
the coin was probably struck at Warangal, afterwards known 
as Sulfcanpur. The only known date is 724. A silver tanka 
of this mint in my possession was struck posthumously by 
Muhammad bin Tughlaq in 725. 


Silver. 

6. Wt. 171 grs., s. 1. Mint Dehli. 


721, 722, 723. 724, 725. 

Obv. 

in double square 
I ^jUahuJf 

J IdjJf 

jk-la+Jl y\ 


Dates observed. 720, 

Rev. 
in circle. 
sU> 

^IhJU f 


Margiu (rev.) : 

7. Wt. 2 grs., s. *15. Mint Deogir. Date 721. 

[Thomas, No. 160.] 
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Obv. Rev. 

as in (6). as in (6). 

Margin (rev.) : 

No other date has yet been observed. The coin is very 
rare, much more so even than the muhar of this mint. 

• 8. Wt. 168*4 grs., s. 1. Mint Daru-J-Tslam. Date 724 

Obv. 

in single square. 

y Ui Jl 
/illaj I y*\ 

Margin (rev.) : ***> w' ; ,k>J • • 

This is the only date known. The coin would have to be 
very large in order to show the complete maigin. 


[J.R.A.8., 1 900, p. 775.1 
Rev. 
in circle. 
aU* ^1*3 
^\S ^lUJt 


Dates recorded, 720. 721. 722,723, 
[Thomas, No. 164.J 

Rev. 
ydaJl y\ 


0 lkJLJ| 


vr 


Billon . 

9. Wt. 56 grains, s. 6. 

724, 725, 726. 727. 

Obv. 

<^3^ ^UaA-J I 
Li I 

These coins have a high silver content and probably 
represent one-eiglith of the tanlca. The only remarkable feature 
is that of the posthumous dates. Thomas considered these 
the work of an ignorant artificer. Mr. Nelson Wright .inclines 
to this view, as “coins are found bearing the dates 710 and 
717 as well as 726 and 727.” [I.M.C. Vol. II^p. v9.] 

10. Wt. 56 grains, s. 65. Dates recorded 720, <21. 

[Thomas, No. 163. ] 

Obv. Rev, 


in Circle. 
/ *1*3 


^tfJl '•jlhhuJf 
hWl 
vr ♦ 

Margin : ^rr I 

Only two dates are known. These coins contam less sUver 
than No. 9 , and may be regarded as one-sixteenth of the Tanka. 
11 . Wt. 56 grains, s. 6. No. 2W0.] 
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Obv. 

jii ^ua-Ji 


Rev. 

in double circle. 


\j 

Margin: ... ^Ull ^lJa.1%* 

The marginal legend of these coins has yet to be read. 
Probably it contains a date in addition to the two words given 
above, the reading of which is conjectural. 1 have examined 
a large number of specimens, but have never yet found one 
with sufficient margin to afford a safe guide. 


Copper. 

12. Wt. 70 grs s. 0. 
Obv. 


| R. B. Whitehead.] 
Rev. 

(Lahore Mns. Tat p. I37.| 
Rev. 


j Li 

13. Wt. 62 grs., s. 05 
Obv. 


Mr. Rodgers classifies these as South Indian coins. 

14. Wt. 56 grs., s. f>. (Thomas, Xo. 105.'] 


Obv. * Rev 


The weight of these coins varies greatly, from 45 to 50 
grains ; but obviously they are intended to be pieces of 32 
rat is or 56 grains. 

Simla , 1920 H. Nkyill. 


222. Coins of the Pathan Kings of Dishm. 

Firoz Shah 'and the later Tughlaqs. 

In this field a large advance has been made since Edward 
Thomas published his Chronicles. There are vet manv dis- 
coveries to be made. Firoz Shah reigned for nearly forty 
years, hut so far only three of his rupees, and these of a single 
year and t}-pe, have come to light. The earliest dated coin 
^of his is a gold piece of 757 H. and apart from this no earlier 
'date is known than 759 R. ; a fact which supports the theory 
that Firoz continued to strike billons in the name of Al Hakim 
Abu -l-’ Abbas Ahmad, similar to those of his predecessor, for 
the first seven years of his reign. In the case of other rulers, 
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we have still to see a muhar of ’Ala-ud-din Sikandar, and 
rupees of the same short-lived ruler, as well as those of Abu- 
bakr, Tughlaq II and Zafar ; while in other direction^ surprises 
may yet await us. 


/. (JJiiasu-a*-di n Mahmud (Pretender), A.H. 752. 

The supposititious son of Muhammad bin Tughlaq. placed 
on the throne with the best of intentions, but with disastrous 
results, by Khwaja-i-Jahan during the absence of Flroz Shah in 
Sind, appears to have struck gold in large quantities, for his 
coins, despite the shortness of his reign, are relatively common. 
No silver, billon or copper coins of this pretender have come 
to light, but their discovery might well be expected. 


(told 

1. A.H. 752 (wt 170 s. 775). i 342. 


Obv. 

jXA o| 

j Uj^J| 

yilajf y\ 


Rev. 

vdr 


//. Piroz Shah , A.H. 752—790. 

Few additions have to be made to the list of coins attri- 
buted by Thomas to Flroz Shah. No new gold types have 
come to light, but the silver tanka . the existence of which was 
not credited by Thomas, has been found, and there is no 
apparent reason w hy other specimens corresponding to all the 
known types in gold should not be discovered in due course 
In billon the list remains practically unaltered. Specimens of 
the minute coin illustrated by Thomas (No. 232) have been 
found, after the lapse of many years; while in copper the 
main addition is that of the heavy jailil, published for the first 
time by Rodgers in his catalogue of coins sold to the Punjab 
Museum. 


(told'. * 

A. With the name of Abu 1- 5 Abbas Ahmad Khalifa 
1. No date, no mint (wt. 170 grs., s. '85). 


Obv. in eight-foil. 

,> 5)' o u ; l 


[I.M.O., No. 407.] 
Rev. in eight-toil. 

* 

[Thomas, No. 223.] 
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B. With the name of Abu-l-Fath Khalifa. 

2. No mint, no date (\vt. 169 grs., s. *85). 


Obv. 

I r U»| ^9 

alJU fS&}( y\ 


| T.M.C., No. 410.| 
« Rev. 

fk* 5(1 vj/khJf 

jX < f X* 

M£l*/c v^^lrL 

[Thomas. No. 225.] 


Note. — These coins differ widely in size and execution. 
In some the area is large and in others it is small, while the 
legend is sometimes in fine delicate script and sometimes in 
broad and comparatively coarse lettering. 

3. Mint Hazrat I)chlT, with date in margin. The only 
recorded dates are 757 H.(B.M.) and 759 (I.M.). Wt. 170 grs.. 
s. *9. jl.M.O.. No. 408. | 


Obv. in circle 

Rev. 

r U5)t 

J/f 


jXK\ vJU~ 


*U \)jxj j&]a A | y{ 






Margin : ^ 5 £-.3 \ a£~*- h 

| Thomas, No. 224.] 


4 Variant of No. 3. 
Obv. 

LS* 







| B.M.O.]. 

Rev. 
as (3). 


Margin : illegible. 


C. W*ith the name of Abi ’Abdullah Khalifa. 

5. Mint Hazrat Dehll, with date in margin. Known 
dates are 766 (I.M.C.) and 771 (H. R. Nevill). Wt. 169*5 grs., 
s. *85. ri M.C., No. 411.] 
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Ubv. in circle. 
r U Hi 

Alii 


Rev. 

SI ^UAJi 

y! cA**, 

cijjlA. ^llaL-Jf 


• Margin : *1*. d&uJtg^A c^j^> 

[Thomas, No. 22(1] 

Note. — I n the coin of 771 H. the obverse is differently 
arranged thus : — 

r ujt eyoj ji 

OJ 

<5 Ail J*c 

AitfbL 


Margin : ^ c *aaXm* ^ ci^acij u^A cu^» 

[The being omitted. J 


D. Without the name of a Khalifa. 


tl No mint. Recorded dates 785 (I.M.O.) 78b (H. R. 
Nevill). 787 (R. B. Whitehead) 788 (B.M.), 780 (I.M.O.) 

Wt. 173 grs., s. *85. [I.M.O., No. 412. | 


Obv. 

JlfeL- 

})jt* 


Rev. 

f 


V A 6 


Silver. 


| Thomas. No. 221.} 


Type C. Witli the name of Abl ’Abdullah Khalifa. 

7. Mint Hazrat Dehli, with dote in margin. Wt. 170 
grs., s. 1, date 773 H. (H. R, Nevill). 


Obv. in circle 

r u HI d 

e5 jt 

<&AJt 

Margin : *jU*x*> y &***<■» j 


Rev. 

S' ^ llaUj ' 

yi\ 

aUw jjjt* j&\c.+U 

^UaJLJf 

ai£U>c 
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Billon. 


(a) Large billons, weight from 138 to 143 grains, size 

circ. 75. # 


8. Mint Hazrat .Dehli, date 750 on 

reverse. Vide J.R.A.S. 

1900. p. 488 (H. Nelson Wright). 


Obv. 

Rev. 

AJJaLcJi 







VA 9 

0. Mint Hazrat Dehli, dates 759 

. 760. 761, 762, 763 

764. 765 766,' 767 also 827. 828. 830. 

(Struck by Mubarak 

Shah. J 


Obv. 

Re\ . 

j*/c f Alidad} 




v e s aWIU-. 



| Thomas. No. 228.] 

10. Mint Hazrat Dehli, dates 765 

766, 767, 768. [One 

specimen 868 (!) J 


Obv. 

Rev. 

^A/cf AftxixJl 

3i/- 5 

. 11 1 ^1-"V ^ ^ 


V v , fi 

^1a j . 11 

Note. — In this type the tail of the k 

• yc ’* strikes obliquely 

across the toe and alif of “ Sultan!.' 5 


11. Mint Hazrat Dehli, dates 7 68 to 784 inclusive. Also 

816, 817. 820. »24, 825, 828, 830 (struck bv Daulat Khan 

Lodi, Khizr Khan and Mubarak Shah.) 


Obv. 

Rev. 

A&Alsdl 

J " * 

* u )3 


j A 3 

VTA AijUiv 

«■ y *c ^ Ibi w 



12. Mint Hazrat Dehli, dates 784 to 790 inclusive. 

Obv. 

Rev. 


»U \y 

CL>td~^ A-Of v>A C 

j i _• 

Vrtjc Axilla. 

) llalva 




(Thomas, No. 230.] 
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13 Mint Sahat-i-Sind. no date. Rev. 

Obv. 

iflUsiii \ } J. — x> 

i oj j*a 


(h) Billons ol* 56 grains, s. *55 circ, 

14. No mint, with name of Abn-l-’Abbas Ahmad. 

Obv. in six -foil. Rev. in six -foil. 




i-lkU 


>»» 


| Thomas, No. 235.) 


15. 


No mint, with name of Abu-l-Fath. 


()b\ T . in circle. 

jit 


Rev. in cirele. 

j.X> 

a£Lo j.1^L 


(Thomas. No. 229 ( 

Note. — A variety has * above 

16. Mint Hozrat Dehli, dates obser ved 759 (B.M.) 762. 
Obv. Rev. 

I o* jj*> ^ Ual**J I 

J ■£'°f CL'j'&mj 




v^r 


17. 


Mint Razrat Dehli, no date. 
Obv. in circle. 

^iuiabvJt 

^ *1 


Rev. in circle. 

OJ y<> i hl^- 

as in No. 10. 


18. Mint Hazrat Dehli, no date. 
Obv. in circle. 

' ** I 

iiillak. 01>vli^ % 


Rev. in circle. 

8 u 3, 

2 xi 

llaJLo 

c^oan. ) 
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19. Mint Hazrat Dehli, no date, with name of Abu 
’Abdullah. 

• Obv. Rev. 




AlJf 


Oo j+c J ( fal^ 

£ Vii> v^3ClJ 


(c) Billon of 84 grains, in name of Abu -l -Bath s. *0. 
20. (Thomas. No. 236. No. 450.] 

Obv. in circle. Rev. in circle. 


JftJl yf 


J’J*' 

2.1WU 

(Thomas, No. 236. J 


(d) Billon of 49 grains, in name of Abu-l-Fath. 
21. [Rodgers, J.A.8.1L, 1894, No. 2, p. 65.] ‘ 


Obv. in six-foil. 

^.JkSd! y\ 

A star * above A iLl^. 

(2) Billon of 35 grains. 
22 . 


Rev. in six -foil. 


Obv. in circle 
ilfeJU 


(/) Billon of 17*5 grains. 

23. 

Obv. in circle Rev. in circle. 

ji 

V 

[Thomas, No. 232.J 

Copper. 

(a) Large copper jaitil , mint Dehli, circ. 140 grs.. 

24. [Rodgers, Lahore Museum Cat;., p. 98. | 


Rev. in circle. 

Cl) 

- - 



[Thomas, No. 231. ) 
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Obv. in circle. 

Rev. in circle. 



3 *» 


<Lu »L* 


(ft) Smaller copper, mint- Dohli, circ. 70 grains. 

9r» 

Obv. in circle. 

Rev. in circle. 

»u 


J *» 

J** 


| Thomas, No. 233.] 

These coins differ greatly in size, shape and appearance. 
The earlier issues correspond more closely to the earlier billon 
types, while the latest are crude, and at once suggest the type 
shortly afterwards adopted by Hoshang Shall of Malwa. 

26 A similar coin, but in double circles, possibly pos- 
thumous. [f.M C\. No. 455. | 

Obv. 

Rev. 



J 


. Lit!-. 


{(') Copper coins of 56 grains, mint Dehli. 

27. No. 45. s/5. 

Obv. 

Rev. 






(fZ) Copper coins of 35 grains, tyiut Dehit. 

28. 

Obv. Rev. 


CiJ *-£■=». 

^ xf 

*LUJL~ 

[Thomas, No. 234.] 

(e) Posthumous copper coins, dates recorded 799, 800, 
818, 820, 821, 822, 823, 824, 825, 826, 827, 828, 829, 830. 

29. S *5, average weight 68 grains. 



Journal of the Asiatic Society of Bengal. [X.S., \'\ 


Hit 


j 


Obv. 

iU> j } 
x> 


t WL 


Rev. 

a f A 

[Thomas, No. 239. | 


Noth. — It would appear that some of these coins were 
struck in the days of Mahmud Shah. Thomas mentions 
large billons of the type No. 11 of the years 791, 799 anti 800. 
These cannot be explained, but it is clear that after the death 
of Mahmud the coinage of Firoz Shall and Muhammad, the 
latter in silver, was utilised until Mubarak began to issue 
coins in his own name. 


III. Falk Khan Firoz Shah. 

It now seems clear that Firoz Shah, in granting the 
insignia of sovereignty and the right of coinage to his eldest 
son, Fath Khan, did so by virtue of his appointment of that 
prince to the viceroyalty of the eastern portion of his domi- 
nions. In this way Firoz originated the separate principality 
known as the Iqllmu-sh-sharq, which not long afterwards 
became the independent kingdom of Jaunpilr. It- is certain 
that the young prince resided for a time at Jaunpilr, but it is 
by no means proved that this city was the capital of the 
viceroyalty, and a tentative reading of the coin in the Indian 
Museum suggests that Patna was at first intended to be the 
headquarters. Thomas states that Fath Khan was given regal 
] lowers in 760 and that he died in 776 The latter date is 
certainly incorrect. The only known date on any of his coins 
is 761, so that there are no means of proving the date of his 
death by numismatic evidence. 


Gold . 

1 . A.H. 761. Mint, Iqlimu-sh-sharq (wt. 170 grs., s.*9.) 


Obv. in circle. 

c u or) 


aJ9b 

£ 

Mika. 


Rev. in circle 

\i R.ii 

j&t *b\ 


Margin : j ^ ^ 

This legend is taken from a coin in 1113 ' own collection. 
Mr. H. Nelson Wright and Mr. R. B. Whitehead have others, 
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hut. in the case of my coin the execution is remaikably good, 
as fine as that on any coin of Muhammad ilm Tughiaq. and 
vastly superior to that of other gold coins of Fath Khan that 
l have seen. Thomas describes his currency as provincial in 
appearance and experience bears out this verdict ; but it 
would seem that 1*1 ic issues degenerated unless this particular 
piece was struck as a specimen by a craftsman from the 
imperial capital. 

* 2. A. id. 761. Mint (?) Shahr Ratna. [ l.M.C . No. 462. J 
Wt 169*2 grs., s. *S. 

Obv. in circle. Rev. in double circles. 


f u o*) <L 

* ^ 



*l'b 

r 

<dJ| 



Margin : j ^ j 

<) star above 

> | Ten 

ling.J 

3. Date and mint illegible. 

I Rodgers, 

1 880. No. :5. p. 1 

Wt. 170 grains 

Obv. in circle. 

Rev. 

f U 

~J* 3t ) 

aTf f+h 

JS 

•*- d>v>lafc. 

) 3 jt» 

*13| Jux 


Margin : — U 0^*5 

This remarkable coin is manifestly later than the others. 
It must be later than 763 H. and it might be urged that owing 
to the elaboration in the title of the prince, his viceroyalty 
had been changed for that of the western provinces, a charge 
which was unquestionably held at one time by his younger 
brother Zafar. The coin passed into the possession of General 
Cunningham and 1 have not been able to trace its present 
whereabouts. 

Billon. 

These coins are of two denominations only, one being a 
large billon of some 140 grains and the other a small coin of 
the usual 56 grains or 32 -rati type. The variations are unim- 
portant. 

4, Wt, 142 grs., s. *7. 


| l.M.C. , No. 403. J 
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Obv. 

in ^ 

^jlUj 

5. Wt. 142 grs., s. *7. 

Obv. 

>! ^ jc \ J» 

L '* ) <xl^ il' t “ 

6. Wt. 130 grs 

Obv. 
as in 5. 


7. Wt 54 grs., s. *55. 

Obv. 

r U ill ^,-cV 

0 >1^ ^ikJ} y\ 

a**3U. 

8. Wt . 55 grs., s. *55 

Obv. 

r i-yi 


Rev. 

3^»a9 

Jllfc aOf J*> 
aJ3U , 

|I.MC., No. 465. | 
Rev. 

as in 4. 


[Thomas, No. 244. \ 
Rev. 

»U 

jjyi* ejlav*-'* 
ili. ^jXls (J-s. 

*<> A 

[T.M.O., No. 467.; 
Rev. 

JiU *l«t jL 

*J*U ^ 

Rev. 
as in 7 


I\ . ( thiasu-rl-din Tughlag ibn Path Khan Firoz Shah, 

A. II . 790—791* 

The heir to the throne of Firoz by right of primogeniture 
established himself in Dehll after the death of his grandfather, 
in opposition to his uncle Muhammad, who for some tifne had 
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bold the office of prince regent. His reign was short, less than 
two years in duration, but the number and variety of his 
coins is remarkable. No silver pieces have yet come to light, 
and his gold i^ extremely rare. He was assassinated by the 
partisans of his uncle Zafar on the 21st of Safar A.H. 
791. 


Gold . 


* * - "'• ~ »- 
Obv. in circle. 


fbc ill 

J 

«dj| 


[Rodgers, J.A.S.B., 1894, Ft. 1, p. 67 

Rev. 

il I 

jojJt > Ui*lf £.4** 


Margin (read from outside) : LC 1^ 


Billon. 

2. Wt. 164 grs.. »s. *8. 

Obv. 
f Uai** 

Ijfw 


Dates 790, 791. 

[Thomas, No. 251. 
Rev . 




>30 


Wt. 72 grains. Mint Dehli. Date 790. 

[J.R.A.S., 1900, p 489. j 
Obv. in circle. Rev. 


>» 

All i 


fcl*> 


Margin : ^1^^ ^>1^. 

Note. — The larger size in this type has not yet been 
found, but its issue may be presumed on the analogy of the 
billon of Muhammad ibn Flroz. 

4. Wt. 140 grains, s. *7. Mint Dehli. Dates 790, 791. 


Obv. 
j.;t ASlxUbJl 

C1><x 1A. AiJt 

V ^ « AljJbL ^ 


[Thomas, No. 250. J 
Rev. 

^1*3 
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5. 

Wt. 80 grains, s. '6. No date or mint. 



[Thomas, No. 252. | 


- Obv. 

Rev. 


axil 

, $lw> 


sxe yf 

d t^l^. ,i ■ 



» 1 

6. 

Wt. 55 grains, s. *5. Dehli, no date. 


[J.A.S.B., 

1804, No. 2, p. 70. | 


Obv. 

Kev. 


Aftd±Jf 

j<iU» 





^ XK f 


7. 

Wt. 53 grains, s. 5. No mint 

( Lahore 

Obv. 

AJJf iyXC 

or date. 

? Mus. Cat., p. 102. J 
Kev. 

^U3 

a£1a: A-U*. 

8. 

Wt. 50 grs. Date 700. 

[Thomas, No. 254.] 


Obv. 

Rev. 


j* 

i Isle 


At)| 



VS • 


Copper. 


9. 

Wt . 70 grains, s. 5. Mint Dehli. 

[Thomas, No. 254.] 


Obv. 

Rev. 





^fcJL. 


10. 

Wt. 66 grains, s. *5. Mint Dehli. 


[Lahore Mus. Cat., p. 102 .J 


Obv. 

Rev. 





^IaJ 


11. 

Wt. 35 grains, s. *4. Mint Dehli. 


[Lahore Mus. Cat., p. 102. J 
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Obv. 

Rev. 



(3W 



V . Firoz Fffiah Zafar ibn Firoz Shah , A .H . 791. 

There is nothing to prove the assumptions of Thomas 
that Zafar, the second son of Firoz, was associated with his 
father in the kingship ; but coins show clearly that a king 
styled Firoz Shah Zafar, son of Firoz Shah, ruled in Dehll in 
791. The inference is that this Sultan, who was the father of 
Abubakr. reigned for a short period and died, being succeeded 
by Abubakr in the same year in which he came to the throne. 
T have discussed this question already, and see no reason for 
departing from the order of succession here adopted. The 
coins of Zafar are varied and numerous. No silver piece has 
yet been unearthed, but this and other types may fairly b» 
expected. 


Gold 


Wt. 109 grains, s. *85. 

Mint Delhi . Da to 79 L . 

[H. IT Nov ill 

01 >\ . in circle. 

Rev. 

fU lit 



M c 



ill ! &xc u J ) 

JlkUh 

Margin (read from outside) 

Billon. 

: vs f 

2. Wt. 1(55 grains s. *S. 

Date 791. 

| Lahore M us. ‘Cat., p, 100 

Obv. 

Rev. 




• j —. yoi «, ,'L 


v<i I 

3. Wt. 140 grains, s. *7. 

l late 79 1 . Mint Delhi. 

| Thomas, No. 247 

Obv. 

Rev. 

Aiuiafejj 

$La> \m 

>> 


- | • 

J 

V 9 1 A i 5 

^IhJLo ,iiJc 


^1^^ lafvj 
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4. 

Wt. 140 grains, s. 7, Mint Dehli, No date. 



[Thomas, No. 246. | 


. Obv. 

Hev. 


A&dsJ f 

j, 



J xi 


j 1'' 0 1 





5. 

Wt. 110 grains, s. *05. Date 

791. 


1 1880. No. 2, p. 83]. 


Obv. 

Rev. 


in square?. 




| ^ .^1 b 



vq ( 

In 

margin : *U ^ 


Note. — T he marginal legend is 

differently arranged in 

different coins, /de being some times on 

the top, and sometimes 

on the left. 


0 . 

Wt. 80 grains, s.* 6 . 

[Thomas. No 248. 


Obv. 

Rev 





^ y\ 

jklc 



!)U yjXf 

7. 

Wt. 73 grs. (worn). 

[Ii. B. Whitehead., 


Obv. (in circle.) 

Rev 


v» 

*u 3 , 





S' 

off 



3 

Margin : 


8 . 

Wt. 55 grains, s. *55. 

[B.M.C., No. 39.] 


Obv. 

Rev. 


iiulanj | 

jjj# 


alif jjj 



AxsbbL. 

^jUsl^ 
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9. 

Wt. 55 grs., s 

. '55. [Lahore Mus. Oat., p. 100. 


Obv. 

Rev. 


j) 

CJ-^df • 


3 , 



j I Je 

» u j 

vq . 

Note. — The date 

on this coin is uncertain. 

' opper . 

10. 

Wt. 130 grs. 

[Rodgers, J.A.S.B., 1896, No. 2, p 2 ' 


0 bv. 

Rev. 


AJUiiJf 

8 U 


1 

^ V 


j x<o| 




Jt — t 

vq [ 


Note. — This is not a copper type, unusual as it is. The 
present whereabouts of the coin is unknown. 

11. Wt. 110 grs , s. 0. No. 472.]. 

Obv. Rev. 

in circle afixlidf 

An i 

)lx l m 

Margin : 

These coins are very cr udely formed, and the whole of the 
margin seldom appears on any one piece. The average weight 
of five coins according to Rodgers was 84 grains, and possibly 
the heavier coin at Calcutta may belong to a, higher denomina- 
tion. Mr. Nelson Wright gives no. 7 as a copper coin. In this 
he follows Thomas , but no. 249 of Thomas is either a different 
coin or the weight, 78 grains, is incorrect. The coin described 
as no. 7 is certainly of billon, and this view was accepted by 
Rodgers. No smaller coppers of Zafar have yet come to light 
except the following : — 

12. Wt. 67 grs.,s. *55. Mint Dehli. 

[R. B. Whitehead, J.A.S.B. Num. Supp., No. 83, 1914.1 

Obv. 


»U 


Rev. 
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VI. Abubakr ibn Firoz Shah Zafar . A.H. 791 — 792. 

In spite of doubts arising from the reading of certain 
coins, it Appears beyond question that every piece bearing the 
name of Abubakr was struck by a single king, and that it is 
unnecessary to invent, without a trace dr historical support, 
a son of Abubakr under the name of Firoz Shah, merely to 
satisfy an impression caused by an imperfectly designed die. 
According to Thomas, the reign of Abilbakr ended with the 
loss of Dehll in 71)2. but the actual surrender to Muhammad 
did not take place till Muharram 702 This fact may account 
for the appearance of the coin (No. 255) quoted by Thomas 
with the date 792 and if this date is correct, the piece must 
have issuer! from a camp mint. No silver coin of Abubakr is 
known, but his billons and coppers exhibit a large variety. 

Cold. 

1. Wt. 171 grs.. s. s 
()b\ in circle. 

<dJ( j.xc 

Margin (read from outside) ; v*r . . . cuj 


Mint Dehli Date 792. 

|H IT Nevill. 
Rev. 


2. Wt. ! 65 grs., s. 0. 

( >bv. 

Billon. 

2. Wt. 340 grains, s. ’65. 

Obv. 

Aiulidf 

<*bf 

v \ f AliibL 


| J.R.A.S., 1900, p. ISO. I 
Rev. 

v s r 

Dates recorded, 701, 792, 702 
[Thomas, No. 255.] 
Rev. 

JjIa« (jV j&ie {^y- 


4. Wt. 136 grs.. s. *7. Date 701. Mint Dehli. 

IT.M.O. No. 480. | 
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5. 




Obv. 

jj 

AlJ| 

v - ; 

Wt. 110 gre., s. *7. 


Obv. 

in qua trefoil 

#U, 


Rev. 

e> J 

^1*»£ 

Date 791. 

|J A.S.B., 1890. No. 2, p. 215.] 
Rev. 

v* f 


Margin : aU jjj>i e ,.- j& 


Wt. 110-114 grs., s. -7. Date 792. | Thomas, No. 257.] 


Obv. 

in square. 

Margin : 


Rev. 

wAjf> 

r 

^jUaL* fcLw \j j&ie 


These coins are said by Thomas to be of copper. Some 
are undoubtedly billon. There are three varieties, one with 
ji& in the top margin, a second with lo at the bottom, and 

the third with this name on the left. The first is unmistake- 
ably of billon, but though the others appear to be of copper, I 
hesitate to think that a difference in the marginal arrangement 
indicates coins of different denominations. 

7. Wt 110 grs. , s. *7. Date 792. fH. R. Nevill.] 

Obv. Rev. 

in qu at refoil. as in 5. 

*U 

jsUI» 


Margin : lkl*> yijk 

See no. 11. It is a pity that the margin of this newly 
discovered coin is so defective, as it would solve the problem* 
which puzzled Rodgers. I have little doubt that the full 
legend is : — 

# #U> jjjxs Jsl]c *(.£ 3^x5 »U* j£ j ji) 
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8. Wt 55 grs , s. ’5. 
Obv. 

<VjJ| &*£ 

0. Wt. 55 grs., s. 56. 

Obv. 

iiftJbsJt 

J A/C } 

10. wt. 47 grs. 

Obv. 

A-Uf 4>A£ 

JUjiicL <£, *>!.=*. 

Copper. 

11. Wt. 165 grs.. 8. 7. 

Obv. 

* u 3«v c>' 

y A Js 

JUaU 

12. Wt. 1(57 grs. 

Obv. 

* u 3 j 

-T X3 

J Llsl^o 


[Thomas, No. 260.] 
Rev. 

i J© fcUt> 

[B.M.C.. No. 408; r 
Rev. 

j$.j y\ 

[Thomas, No. 256.] 
Rev. 

3ir^ v. vJ 
^Ikl- 

|Thonm», No. 259.] 
Rev. 
vJU 
cj4W‘ J I 

jr — - — — 

r 

[J.A.S.B., 1806, No. 2, p. 215. J 
Rev. 

^*56 
vq r 


The arrangement on this peculiar coin has been taken by 
Rodgers to show that Abubakr was succeeded by his son Flroz, 
but possibly the name Zafar has disappeared owing to a faulty 
arrangement of the lettering, or else the die was defective. 
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These large copper coins are interesting, as they represent the 
full theoretical weight of the jaitil, and foreshadow the reform 
carried out by Mubarak Shah. The following coin lends 
strength to the theory that Zafar was placed on the throne 
temporarily, pendiiJg the arrival in Dehli of his father. 


13. Wt. 128 grs. 

[J.A.S.B., 1 896, No. 2, p 216.] 

Obv. 

Rev. 


a 1 - 

r ^ 



j 

t & Je 

J tbU 

> 

LS 

VS f 



14. Wt . 7(i grs., s. *6 
Ob v. 

•jj 

AlJi 

t iiiu. 



15. Wt . 155 grs., (a worn coin). (Thomas, No. 258, | 


Obv. (in circle.) 

Margin : . . 

16. Wt. 56 grs., s. *5. 

Obv. 

^-'1 

Aljf 


Rev. 

^.X/C 1 

vs r 

[Lahore Mus. Cat., p. 103 ] 
Re\ . in circle. 

A 


Margin : cc' lS 


VI J . Nasiru-d-din Muhammad ibn Firoz SJmh. 

The third son of Firoz Shah was appointed deputy to the 
Sultan during his latter days, and was associated with his 
father in the sovereignty after the downfall of Klian-i-Jahan in 
Rajab 789 H. He attempted to secure the throne for himself 
after the death of Firoz, but was ejected from Dehli by the 
supporters of Tughlaq II in 790, and remained in opposition 
till the month of Ramzan 792, when he again entered the capi- 
tal. His reign as sole juler, therefore, lasted from the end of 
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792 till his death in 795, and no coins of his are known bear- 
ing the date 791, while those of 792 are very rare. His silver 
coins wefe also struck posthumously in 817 and 818, specimens 
of both years being in the British Museum. 

Gold. 


« 

1. 

Wt. 170 grains, s. - 75. 

Recorded dates 793, 794. 


Obv. 

Rev. 


r U*l 

fla* Jl j| 



&Ui, 









iiX^o 


v^r 


Silver. 

2 . 

Wt. 1 07- 1 74 grains, s. 

85 — *9. Recorded dates 793. 

794, 817, 818. 



Obv. 

Rev. 


phcDf 

^xj|( ^>Ual<gJf 


&*i i 

<>+xl/o t>/clacvJt jJi 





J AXit 



v<ir 


Billon. 



3. 

Wt. 167 grs. Date 790 

[Thomas, No. 261. j 


Obv. in circle'. 

Rev. 


A-lJf 

JbJU 


<y\c 



s> 

aU iX^>o 


Margin : v 9 ♦ <^0 

caj^c 

4. 

Wt. 175 grs., s. '8. Dates 790, 795. 

[Rodgers, J.A.8.B., 1886, No. S 

I, p. 187, and H. R. Nevill.J 


Obv. 

Rev. 


ikhU 



j jjXfi 

ji 


Alw &+3k / 0 

0 * 
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5. 

Wt. 132 grs., (worn) s. 65. [R. B. White 


Obv. 

Rev. 


*U 




| l , >. J ll 



vq X 


Jf.^ 


6. 

Wt. 140 grs., 

s. *68. Dates recorded 789, 

794, 795. 



Obv. 

Rev. 


y \ 






V a S 


7. 

Wt. 55 grs., s 

*55. No date. [Thomas, No. 


Obv. 

Rev. 


AfuhfcJ | 

^LLLJi 


a^J| jA 




i(U. 

8. 

Wt. 55 grs., s 

. '55. No date. 


Obv. 

Rev. 



^UaJL. 


AtJ f ±xc jA 




}(U <>4SUO 

9. 

Wt. 55 grs., s. 

*55. No date. 


Obv. 

Rev. 


AfljJiJl 

JoJaLw 


<oAA<Cj.J| 

» u jyv 


j **! 

\P 

, If. 1^5 (>>X».X3 





Copper. 

10. Wt. 106 grs., s. 6. 

[J.A.S.B., Num. Supp. XIV, No. 83, vii, R. B. Whitehead.] 
Obv. Rev. 
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11. Wt. 140 grs., s. *68. Mint Dehli. Dates recorded 
793, 794, 795. 


Obv. in circle. 

»U 


Rev. 

^*i<*7*J f 

v* r 


Margin : 

12. Wt. 55 grs., s. *55. Dates recorded 792, 793, 794. 


Obv. in circle. 

13. Wt. 70 grs., s. *5. No date. 
Obv. 


a 




Rev. 

y A0| yjij 

vqr 

[Thomas, No. 202.] 

Rev. 

dlkL* 




14. Wt. 35 grs., s. 45. 

| Rodgers, Lahore Mns. (‘at. |). 105.] 
Obv. Rev. 

, — *— -> 




v*» 

aU, 




15. Wt. 70 grs., s. *5. Mint Dehli, dates 793, 794, 795. 
Obv. Rev. 


aU» ^♦ap./o 


vir 


16. Wt. 70 grs., s. -55. Mint Dehli. No date. 

Obv. in circle. Rev. in circle. 

^jUxLi cX Jlj ’a 


»U 




17. Wt. 42 grs., s. *55. Mint Dehli. 

[Lahore Mus. (‘at., p. 104.] 
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18. Wt. 24 grs* s. -35. Mint Dehli. [Thomas, No. 268. 


19. Wt. 16 grs. , s. *35. | 1880, No. 2. p. 84.] 

Obv. Rev. 


VII 1 5 Alau-d-din Sikandar ibn Muhammad Shah , A.H. 795. 

This ruler occupied the throne for only 45 days, a. fact 
which necessarily makes his coins uncommon, though it is 
surprising that so many varieties should be known. These 
number two billon and four copper types. 

Billon. 


1. Weight 142 grs. 

Obv. 

y\ <wulxdf 
<yUt 

v q d 

2. Weight 55 grs. 

Obv. 

*«uUvl| 

j 

Copper . 

3. Weight cire. 140 grs., s. *65. 
Obv. in circle 


B.M.C, No. 424. 


| B.M.O.. No. 429. 
Rev. 

g> 


I B.M a. No. 425. 


wn50 


vq d 
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Margin: yi\icX«» 

4. Weight 66 grs., s. *58. 

Ohv. 

^VfcJU 

5. Weight 35 grs.. s, *48. 

Obv. 

*U 


[B.M.O., No. 427.] 
Rev. 

( 3 ^ 

6 

[Thomas, No. 275. 
Rev. 


(>. Weight 18 grs., s. 4. 

[ Rodgers, Lahore Museum Catalogue, p. 106.] 
Obv. Rev. 




»U 


IX. Xdsiru-d-din Mahmud Shah ihn Muhammad Shah , 
.4.7/. 795-815. 

It is remarkable that Thomas makes no mention of the 
gold coins of Mahmud, as no fewer than three distinct types 
are known. Apart from these, recent additions are few. 
The billon coins apparently are confined to the earlier years of 
the reign, and though the annual issue of copper continued 
through the upheaval caused by the invasion of Taimur, it is 
strange that a gap should occur from 804 to 81 1 and possibly 
till 813, no coins with intermediate dates being on record. 
Mahmud died in 815, but coins continued to be struck in his 
name during the following year. Thereafter the nobles who 
held sway over the remnants of the Empire utilised the types 
issued by kings long dead until the establishment of the 
Saiyid dynasty, though Mubarak, the second of that line, 
appears to have struck no coin in his own name till 833 H. 

Gold . 

1. Weight 171 grs., size *9. Mint DehJi, date 797. 

[H. R. Nevill.] 

Obv. in circle* Rev. 

r U^| pkc H i ^'UJf 

Margin: v^v 
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Weight 174 grs., size ‘75. 

[I.M.C., No. 507. 

Obv. 

Rev. 

C u 5)1 

ft-e >| ^UsJ J| 

u*3 J * 

Si i _,j| 


gl£ ^4S\/0 

^ 


iljJiak iwaIa. 

a<M 

Weight 169, *5 grs., size -8. 

| I.M.O., No. 508. 

Obv. 

Rev. 

s' 

5(1 

e**) 

*1« iy.5 B.WS jAlaJl _,jl 


* v*^ 

#t* (tw &+3OJ0 

r 

ilfclw 


(j5 


A * ♦ 

Silver . 

4. Weight 174 grs., s. 1 

Obv. 

c'« sn 
J 

J- 

AAiliik t '* < 

A f t* 

5. Weight 159 grs., s. " 

Obv. 

as in 4 but 

t 

A • *| 

Billon . 

6. Weight 140 grains. 


[Thomas, No. 276.] 
Uev. 

S' 

b^** ^/cUsv.Jf 

A • *** 

&U> gl& 

». [I.M.C., No. 510. ] Date 806. 
Kev. 

pkc $)} ^UaLJ ! 

}fU» \jjX9 fcUi J+SUC 

[Thomas No. 277.] Dates 795, 

796. 
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Rev. 

Obv. 


/ iUaJl^ 



. Xp 

alJl 

v s d aiblL* 


7. Weight 56 grains. 

| Thomas, No. 279.], 


Obv, 

Rev. 


AftjthsJt 

^Ihl-wa 


t 

fcLw xX*XL<0 


v V —*« 


Copper. 


8. Weight 140 grainy s. *7. Dates recorded 795, 796, 
797, 798, 799, 800. 801, 802, 803, 804, 813. 815. 


Obv. in circle. 

Rev. 


»U- 




jX<>\ 


Margin : 

V ^ ✓ 


9. Weiglit 70 grains, s. *55. No date recorded. 

[Lahore Museum Catalogue, p. 107. J 


Obv. in circle. 

Rev. 


gl& 




^5li 


Margin illegible. 


797, 

10. Weight 70 grains, s. *55 *6. 
798, 799, 800, 801, 803, 804, 814, 

Dates recorded 795, 796, 
815, 816, 


Obv T . 

Rev. 



v4Ui,b 


&uw 

.f ^ j 



t 


11. Weight 50*3 grains, s. *o. 

[I. MX’., No. 520.] 


Obv. in circle. Rev. in circle, no date. 


JiUa.1** 



£^+Xl'C 

w )Ai 
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32. Weight 140 grains, s. *7. 

[H. R. Nevill. | 

Obv. in circle 

Rev. in circle. 

Jal m« 




Truces of Margin. 


13. Weight 63 grains, s. T>. 

[ I.M.O., No 521.1 

Obv in circle. 

Rev. 

£ Iv; 


v,^acv.v. 

J** 

14. Weight 35 grains, s. *43 

| Thomas, No. 281 ] 

Obv. 

Rex. 




J A - 

15. Weight 17 grain*. 

IJ.R.A.S, 1900, p. 777. | 

Obv. 

Rev. 

*15* 


«> ^.♦asv./c 





-V. A 7 us rat Shaft ihn Fath Khan ibn Firuz Shah. 

We know little of this claimant to the throne save that he 
was proclaimed in opposition to Mahmud in 797, and for three 
years maintained liis position in the city of Flrcizabad. so that 
for this period there were actually two rival kings in Dehli. 
After the invasion of Taimur he returned, but was driven out 
by Iqbal Khan on behalf of Mahmud, and from 802 onwards 
nothing is known of him. Thomas' illustrates a coin dated. 
807, which is manifestly in the name of Nusrat; but admits 
his inability to explain the date. The coin published by 
Rodgers [Lahore Museum Catalogue, p. 108] in the joint 
names of Nusrat and Mahmud and bearing the date 888 is a 
coin of Gujarat. No silver coin of Nusrat has yet been found, 
and only one type of billon is known. 

Gold . 

1. Wt. 167 grains, s. *78. 

[Rodgers, J.A.S.B., 1894, No. 2. p. 66. J 
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Obv. 

)jt 

cL 


Rev. 

^> 5 Uj <3^1 
filial** 


A * * 

Billon. 

2. Wt. 131 5 grains, s. '65. 

[Rodgers, J.A.S.B., 1894, No. 2, p. 65.] 

Obv. in circle. Rev. in circle. 

1 *— — A/0| U 


Margin illegible. 

Copper. 

3. Wt. 134 grains, s. *65. 


| l.M.(\, No. 522. 
Rev. 

\y ^ 


4. Wt. 66 grains, s. *6. Dates recorded 797, 798. 
Obv. Rev. 


5. Wt. 70 grains, s. - 55. No date. 


Rev. 

<~£Ul,b 


LJO- 
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Wt. 60 grains, s 

. -55. ' 

[H. R. Nevill.] 

Obv. 


Rev. 




* 



Wt. 65 grains, > 

'5 

|11. R. Nevill. J 

Obv. 


Rev. 

^jllaLo 


cjJJf y* 




Wt. 34 grains. 

Date 707. 

f J.K.A.S., 1900, p. 490. 

Obv. 


Rev. 

*U 


CL' 




vq v 




It should be explained that in some eases the recorded 
weight is not exactly that of the particular specimen quoted 
as the original publication, but that of more perfect specimens 
since observed. The use of grains as the standard of weight 
is open to obvious objections as the weight of coins was 
manifestly reckoned in ratis. For example, many of the 
small billons are described habitually as 55-grain coins, 
whereas it is obvious that in theory, and very frequently in 
reality, they w ere coins of 56 grains or 32 rails. Similarly the 
ordinary 1 40- grain coin of Flroz Shah and his successors was 
undoubtedly a coin of 80 rails i and if in a few instances the 
actual weight exceeds this amount by a grain or two. we have 
to make allowances for slight inaccuracies on’ the part of the 
mint in coinage struc k in the baser metals. 

Simla , 1920. „ H. Nevill. 

223. Coins of the Path an Kings of Delhi. 

The Saiyid Dynasty. 

After the death of Mahmud in 815 H. there was no 
Sulfcan in Debit. The supreme power was vested actually, 
though not nominally, in Daulat Khan Lodi, but this ruler 
struck no coins in his own name, contenting himself with record- 
ing the current dates on coins bearing the legends adopted by 
Mahmud, .Flroz and Muhammad. The same practice was 
adopted by his successors 
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/. Khizr Khan. 

Though styled Khizr Shah on the coins of his grandson 
Muhammad, and in the pages of the historians, it is doubtful 
if this noble styled himself Sultan during his reign, which lasted 
from 817 H. to the accession of his son Mubarak in 824. Like 
Daulat Khan, he preserved the forms of coins issued by Firoz 
Shah, merely inscribing thereon the actual date. 

The only types known are the rupees of Muhammad dated 
818, the large 140-grain billons and the 70-grain coppers, 
both in the name of Flroz. Ferishta indeed states that he 
struck coin in the names of Taimur and Shahrukh, but no 
tangible evidence in support of this tale has been adduced, 
and the actual presence of coins struck at Dehll during his 
rule with the name of Firoz seems to alTord conclusive proof 
of its falsity. 

/ / . Miii zz'tt -<l-di n Mubarak. 

For the first eight years of his reign Mubarak Shah appears 
to hav^e followed the practice adopted by his father, as no 
known piece bearing the name of the Sultan earlier than 732 H. 
has come t o light. His copper is common, hut his silver tanka 
is extremely rare, and no gold piece has yet been discovered. 
Mubarak is said by his biographer Yahya bin Ahmad to have 
died in Rajab 837. but his coins run on till 838. Probably 
those of that date are posthumous, as Muhammad bin Farid 
unquestionably issued coin in his own name with the date 837. 
The absence of any billon coin is remarkable. 

Silver . 

1. Weight L74 grains. Dates recorded 833, 834, 835. 837 



| Thomas No. 287. 

Obv. 

Rev. 







j Jj/Ot 

; l >/0 



a rr 


Copper . 



2. .Wt. 172 grs., s. *7. Dates observed, 832, 833, 834, 
835, 836, 837. (Thomas, No. 288.] 
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Obv. 

Area in circle. 

J ' 


Kev. 

^V<| y'tb 


vrr 


• Margin : eu-y« u'hl** 

The weight of this coin is remarkable, as it clearly indicates 
a piece of 100 ratis or a true copper jaitii , and is a fresh 
appearance of a copper coin which is not a mere token. As 
already noted, coins of over 105 grains were struck by Abiibakr, 
clearly with the same intent. 

3. Wt 84 grs., s. *6. Dates observed, 832. 833, 834, 835, 
830 837, 838. 854. 855. [Thomas. No. 289.] 

Obv. Kev. 


U/o 





a rr 


The posthumous coins of 854 and 855. first observed by 
Rodgers, were clearly issued by Bahlol Lodi after the flight of 
? Alam Shah from Dehll, before his outward and visible assump- 
tion of sovereignty 7 . 

4. Wt, 42 grs., s. 45. [Thomas, No. 290.] 

Obv. Rev. 










III. Muhammad Shah bin Farid, 

The successor of Mubarak reverted to the normal forms of 
coins issued by the later rulers of the Tughlaq dynasty. 
It seems clear that the reign of Muhammad continued till 849, 
as coins of that date are known, whereas none issued bv- his suc- 
cessor has been found bearing an earlier date than 950. 1 The 
silver coins of this Sultan are very rare. 

Gold . 

1. Wt. 175grs., s. 75. Dates observed 841, 843, 844,845. 

[Thomas. No. 291.] 


1 V. Thomas, p. 3 (>, Note. 
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Obv. 

Rev. 


r UJlt 



• u>*3 cs - 5 




4 "'* 


i *' ' a 1 ~. 



A 1*1 

I 

Silver. 

2 . 

Wt. 175 grs., s. ’3. 

Dates observed 844, 846. 

[Thomas, No. 292.] 


Obv. 

Rev. 


r u HI 



LT*) c$ s 



t 

$Iaa> J('.uc 


Jt *1 




^jlLLa 

Billon. 

3. 

Wt. 140 grs., s. 65. 

Mint Dehli. Dates observed 841. 


tF * I T V. x XV w, V/Vt X.TJL JL JL JL 1/ . X/(VVVO V UU UT I. v 

842, 843, 844. 845, 846, 847, 848, 849. [Thomas, No. 292.1 


Obv. Rev. 

Af* } Aiilhi. t 9 




4. 

Wt. 55 grs., s. 5. 

No date. 



[Lahore Mus. Cat., p. 109. | 


Obv. 

Rev. 


a axJLsU f 

^Uai~3 


1 



j -* 0 ' 

* 1 ^ 4 ^ \j9 

4\ 

Copper. 



5 . 

Wt. 140 grs., s. 7 . 

Dates observed 840, 844, 846. 

[Thos., No. 294.] 
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Obv. 

In circle. 

ttU 


Rev. 


j+so\ w.5U 


App 

Margin : ojyi ^IkL. 

0. Wt. 87 grs , s. 55. Dates observed 837. 838, 830 841 
842, 843, 844, 845, 846, 847, 848, 840. [Thomas, No. 205.] 


Obv. 

IS 1 ** &+31* 


Rev. 

lJ-IJIjU 

- 

Atep 


Note — Tn the coins of K37 to 841 we find vylfaJU 
7. Wt. 35 grs. [Thomas, No. 29(5.1 

Obv. Rev. 






I confess that though Thomas gives this coin 1 am unable 
to distinguish it from the similar coin of Muhammad bin Firoz. 
There may be a difference, but 1 am unaware of its nature. 


IV. ’ A lan -d-dtn ’A lam S hah . 

The reign of ’ Alam is shrouded in some obscurity. He 
seems to have resided in Dehli from 840 to 853, then to 
have moved his capital to Budaun. and to have abdicated in 
854, although Bahlol Lodi did not formally assume the crown 
till 855. Thereafter he lived at Budaun in obscurity till his 
death in 883. 

No gold coin of this ruler has yet been found and only 
one silver piece has come to light. 

Silver. * 

1. Wt. 175 grs., s. 8. [J.A.S.B. Numismatic Supplement, 

No. XXVI, p. 483.1 


Obv. 

Rev. 


^Ual^s 

U' 0 : ij 9 

3 fcLu>* lx 


^ L>*>J lie 


C ,J gU 


ji 


a tr 
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The date is but partially visible, and the reading is 
uncertain. 


Billon. 

2 . 

854. 


Wt. 140 grs , s. <>5. Dates observed 851, 852, 853, 

[Thomas, No. 297.] 


3. 


Rev. 

t! J 

\**>j*h ~ * 

Wt. 55 grs., s. 

Obv. 

AflJid I 

» jk/o! 


Obv. 

AftAlxJt 


| Thomas, No. 298. 
Rev. 

^Ua-U 

&'■<*> li+SSl/O 






Thomas gives a variety of this coin with ^ This 

is improbable, but possibly the reading given by Rodgers 
explains the matter, as he considers that the word 
occupies the extreme right of the last line. 

Copper. 

4. Wt. 140 grs., s. 7. Dates observed 852, 853, 854. 

[Thomas, No. 300.] 

Obv. 


Rev. 

c . p/0j*J( 

yX*> I ~5lj 
a dr 


854. 


Margin : Oj*a-=u 

5. Wt, 77 grs., s. (>. Dates observed 850, 851, 852, 853, 


Obv. 

...ifaL, 


Rev. 


LS J 

a (r 


No small copp. rs are known. Thomas No. 302 is obviously 
not a distinct type, but comes under coin No. 3. 

H. Nevill. 
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224 Coins of the Pathan Kings of Dehli. 

The Lodi Sultans. 

L Bahlol Lodi , 855-894 H . 

• 

Although Bahlol obtained possession of Dehli in 854 H. 
after the departure of ’Alau-d-dln ’Alam, he did not strike coin 
in # his own name but apparently utilised the dies of Mubarak 
Shah if any inference can be draw n from the existence of copper 
coins bearing the name of that ruler and the dates 854 and 
855. The earliest known piece of Bahlol, struck in his own 
name, is dated 855. 

The coins of the Loclls are relatively uninteresting. It 
may be too much to say that they issued no coin in gold or 
silver, but at anv rate pieces in these metals have yet to In* 
discovered. 


Billon 

1. Wt 144 5 grs. (average) s. <8. Dates observed, 856- 


866, 873-894. 

Obv. 

LS 3 

Jf - 1 —' — XX? | 

A 6 V 


[Thomas. No. 311.] 
Rev. 

^IJbJLa fcU* 


The gap of six years in the issue of these coins is remark- 
able. It is most improbable that no coins wer' k struck during 
this period, but it is odd that none should have been recorded. 
Possibly the coins of intervening years are known to private 
collectors. 


2. Wt. 130 grs., s. *7. 


Obv. 


[Rodgers. J.A.S. 1V1880, No. 2.p. 83.] 

T!ev. 


AfigisJ | 




vof 




-Id 


•Jjy&SLj 


Wt. 56 grs. s. *55. 
Obv. 

as in 2. % 


[Thomas, No. 312.] 
Rev. 
as in 2. 


3 . 
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4. Wt. 56 grs., s. 57. [ Rodgers, Lahore Mus. Cat., p. 1 12.] 


Obv. 

Rev. 

iiiJiJt 

cc ii j^yji 



j A<t 

c ,UaU »U 


* • • 9 • 

5. Wt. 56 gis\, s 

. 6. Date S57 


[Rodgers, Lahore Mus. Cat , p. 113.] 

Obv. 

Rev. 

AftxlsJl 

i* 

&>*» 

| 


J - A/0| 

^Uil- 


AAV 

Copper. 


6. Wt. 140 grs. 

, R. -7. Dates observed, 867-879, 882. 

887, 888. 889, 892. 

[Thomas, No 315. 

Obv. 

Rev. 

In circle 

J. .A-V/Cj+jf 

JA J 

jV° > ~ 5U 


A ^ A 

Margin : 

d>j vJ>J^ t n£5 

7. Wt 84 grs, s. 

*6 1 . Dates observed : 855-877, 882, 887 

888. 

| Thomas, No. 31 3.! 

Obv. 

Rev. 


cOjf '* 

^faL* 

AAA 

8. Wt. , 67 grs. 

Dates observed : 868, 886, 889, 893, 894 
[Thomas, No. 314.] 

Obv. 

Rev. 

AtuiiJl 







If. $ ikmutar bin Hahlul r<odi , 801 023 //. 

While Haldol Lodi followed the example of the Saivid 
Sultans, at any rate as regards the issue of billon and copper 
types, the known coins of his successor are limited to the 
standard billon of some SO rail's and its subdivisions. 

in this restricted held there are but two points of interest. 
The first of these relates to the di (Terence between the coins of 
Delhi and Agra. The eat lier type of large billon struck at Tlazrat 
Delhi closely resembles in its general appearance that of Bahlol. 
whereas the later type is veiy distinctive with its angular 
script and much more deeply incised die. The earliest speci- 
men of this latter type that 1 have seen is dated 001. For 
some years the two run on concurrently, and the latest of t lie 
Delhi type known is of 000. long after ^the formal transfer of 
the capita] to Agra. ^ 

The second point is the absence of any coins later than 
020. This is remarkable, for Sikandar struck billons by the 
million and his coins of every previous year are abundant 1 
can oiler no reason for the rarity, if not the complete disappear- 
ance, of coins issued after 920. Possibly it is connected with a 
change of currency, for the 1 40 -grain billon of Ibrahim is un- 
known. but this is mere guesswork, aud the matter is one which 
demands further elucidation 

Billon. 

L Wt. 140-145 grs. s. *65 Dates observed, 894-909 H. 

* » [Thomas, No. 316.] 
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Obv. 

Rev . 

J 

^le (JSyLJl 




#C** 



A'll* 


2. Wt. 140-145 grs. e. 7. 

Dates observed, 901-920 H. 

Obv. 

Rev . 

v*j J 

^lc 



^ *\ 

&Uw 


jy*.> 

9 *r 

^llal^ 

These coins were, it is suggested, struc k at Agra. 

3. Wt. 56 grs. s. *55. Dates observed 897-911. 

[Thomas, No. 317. j 

Obv. 

Rev. 

er° ) LS* 




j—* 0 ' 

8 Do 

i ^ 

jyu 

a 9 V 


4. Wt. 35 gis. s. 42 

1 1 .M.( No. 106. 

Obv. 

Rev. 

Portions of 

Portions of 

above. 

above. 

No clat6 in this 

size is recorded. 

5. Wt. 17*5 grs. s. 35. 

i — i 

g 

C 

p 

o 

QC 

Obv. 

Rev. 

part of 


gl* 



A 9 /> 

111. Ibrahim bin Sikandar Lodi, 923-932 //. 

The coinage of Ibrahim is 

even less interesting than that 

of his father. There are no large billons, £,nd with few excep- 
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tionft the coins contain a mere fragment of the legend. The 
execution is degenerate and the dates are seldom legible. 
Those recorded are confined to a very few years of his reign. 
The only copper issue is that of the Malwa type illustrated by 
Thomas, the specimen quoted being, it is believed still the only 
one found. 


Bjlton. 

1. 


2 . 


W(. (highest known) 88*5 grs. s. 0. Dates observed 
923. 925, 925. 927. [Thomas, No. 318.1 


Obv. 

J 

S r i 


Rev. 

*U> \y | ^,+ahyJl 


Wt. 42 grs. s. 45. Dates observed 925, 926, 927,928. 

[Thomas, No. 820.] 

Obv. Rev. 

Poitions of above Portions of above. 


| Thomas, No. 321 .] 
Rev, 
c ,tkLJt 

er * 

0 ,UaJUi 

This is in imitation of the ordinary Malwa copper and is 
supposed to commemorate the capture of Pliandeii by Ibrahim. 
Unfortunately the date is missing. t 

IV. Mahmud bin Sikandar Lodi. 

After the disastrous battle of Panlpat in 932 the Af gh an 
forces were wholly disorganised and the remnant fled east- 
wards into Bihar. Their leader was Mahmud, a younger 
brother of Ibrahim, and practically all we know of this Sultan 
is that he was proclaimed king in Bihar in 935. His reign was 
brief, for Babar was then on his heels, and the Sultan, who at' 
first had been a mere refugee and had been put on the Eastern 
throne after the disappearance of .JaJalu-d-din LohanI, again 
fled eastwards, to take refuge with the ruler of Bengal. 


Copper. 

3. Wt. 110 grs. Square. 
Obv. 
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Billon. 

1. Wt. 140 grs. s. 7 
Obv. 

LS* 

J Jw'Cf 

sr d 

This coin lay unnoticed, save for its unusual date, among 
the coins of Sikandar. which it closely resembles. The reading 
is unmistakable, but its similarity io those of Sikandar may 
well have caused others to overlook similar specimens. 

II. Nicvlll. 

Simla , 1920. 




4 . Timur's Apocryphal Memoirs. 
* By H. Beveridge 


Timur was long treated as if he were another Prester 
Jolin. People knowing little or nothing about him, but eager 
to give news, invented all sorts of stories and palmed them of! 
on the publie. One of the first romancers was a Messire Jean 
du Bee, an Abbe of Mortemere. His book was published at 
Rouen in 1594. It was followed by a book of a similar 
character written or professing to be written, by % certain 
Sieur de Saynleon whose book was published at Paris in 1077. 
Both these writers asserted that they had travelled in the 
East or at least in the Levant ; and both, apparently, claimed 
to have got their information from a book written by a learned 
astronomer mamed Alhacan or Alhusain. Apparently, the 
Frenchmen gave this name to their source because there was a 
celebrated Arab astronomer and philosopher of this name who, 
was a native of Bussorah and who died at Cairo in 1038. See 
the Nouvello Biographic Universelle II, 86 . Jean du Bee 
professed to have -had possession of Alhacan’s book, but did 
not pretend to have been able to read it. He said it has been 
interpreted to him by an Arab who could speak Italian. His 
words as translated into English are “Tamarlane had a com^j 
panion and familiar of his conquests, named Alhacan, an 
Arabian by birth. He was a great and worthy person learned 
as well in natural philosophy, as in astrology. This author 
then having fallen into my hands, on my voyage into the 
"East country, I caused the same to be interpreted unto me by 
an Arabian who did speak Fraftck (Frankish) (as they term it) 
that* is to say Italian. 5 * Jean then goes on to- speak of his 
wounds. Similiarly the Sieur de Saynleon based his narrative 
on Alhacan. But his book seems to have had little success : 
Probably, it appeared too late, for it not published till 
1677. Jean du Bee’s work, howevef^ had a great success. 
There was an early translation into English by some one who 
only gives the initials H. M. and was published in London in 
1597. There was a reprint of it by Straban in 1750. It also 
appealed before this in Purchas’s Pilgrims and occupies 68 
pages of Vol. XI of the Hakluyt Society’s reprint. It ^vas 
surely a waste of time and money to republish such a useless 
book which tells of Timur ‘ being the son of Og, and of the 
name Tamarlane ’ signifying the Grace of God ! It is small 
blame to Purchas that he printed the rubbish, but the recent 
editors might have done better. 

. As *J, Golius says with justice in his Latin preface to 
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Arab Shah’s work on Timur, such writers (meaning Jean du 
Bee and others) are mere umbrae or ghosts, exeept possibly 
where they treat of Timur’s expeditions into Asia Minor. 

Quae ad nos. de ilia (re, Timur’s career) hactenus pervenere, 
vix umbrae haberi possunt aut vix a(jud quam somnia et 
commenta dabant, nisi pauca forsan ad quae in Europae con- 
finiis gesta sunt.” 

I ought to say here that I am indebted to Sir F. Goldsmid’s 
article on Timur in the Encyclopaedia Brittanica for introduc- 
ing me to a knowledge of Jean du Bee's book. But 1 can 
hardly say that Sir Frederick’s article is a good one. He was 
a good man and an excellent public servant, but he should 
have left Timur alone. Fie gives a wrong title to Arab Shah’s 
work, confounding it with Qazwlni’s work on the marvels of 
creation and says, Arab Shah was translated by Golins. This 
is a mistake ; what Golins did was to edit the Arabic text. 
The translations are by Vat tier and S. H. Manger ; the latter 
being in Latin and published at Leovardia(?) in 1767. There 
is a much better account of Timur in D’Herbelot though he 
made a mistake about Arab Shah’s not mentioning the iron cage. 
4t is noteworthy that Jean du Bee mentions that Bajazet was 
kept in an iron cage, a fact which tallies with Golius’ conjec- 
ture that Jean du Bee is less untrustworthy as regards Western 
Asia. 

The next attempt to write a fictitious account of Timur 
was made by a Persian, a native of Turbat in Khurasan who 
was called Abu Talib Alhusaini. This last title resembles the 
Alhacan or Alhasan of .lean du Bee, and there is a suspici- 
ons likeness between the stories of the two Frenchmen and of 
Abu Talib as to the provenance of their originals. But there 
is no evidence that they borrowed from one another. 

The first notice that we have of Abu Talib’s book is dated 
1636 or 37 when he presented Timur’s Memoirs to Shah Jahan 
in India. His story w as that he had found the Turkish text 
of Timur’s Memoirs in Arabia in the library of Jaffar Pasha 
when he [Abu Ta|ib) was residing in Mecca and Medina. 
His editor Afzal BokJjari, improved on this story 7 by saying 
that the manuscript was found in Yemen which of course is 
a long way to the south of the two holy cities. And 
Mr. Erskine and Professor Dowson have thought that Abu Talib 
and Afzal Bokhari’s accounts are corroborated by the fact 
that a Jaffar Pasha was Governor of Yemeni in 1610. "But if 
he was therein 1610 it is almost certain that he w r as not there 
more than twenty years afterwards. No Turkish or Turk!, 
Memoirs have ever been found and Abu Talib has not a word 
to say as to what became of them or whether he brought the 
original or a copy to India. He never says that he showed 
either original or copy to Shah Jahan. And it shows the un* 
critical spirit of one of the writers (Major Davy) in the White 
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and Davy edition of the Memoirs that he actually puts for- 
ward the admitted mystery of the finding and disappearance 
of the Turkish manuscripts as perhaps the strongest* possible 
proof of the genuineness of Abu Talib’s find ! See extract 
from letter, p. x of JVTajor Stewart's preface to the Malfuzat. 
A much stronger evidence against the genuineness of the manu- 
script is to be found in the way that Shah Jahan at first treated 
A by Talib’s communication. 

Instead of reverencing it as the composition of his great 
ancestor, he makes it over to another man to correct and to 
bring it into harmony with Sharafu-d-dln’s Zafarnama. That 
is to say, to bring it into accord with the work of a man who 
had apparently never seen Timur and was the contemporary 
not of Timur but of his grandson Ibrahim and who did not 
write his history till twenty years after Timur’s death ! And 
the corrector Afzal Bokhari, a well-known officer of Shah 
Jahan’s Court altered Abu Talib’s version accordingly, striking 
out what he thought wrong, adding where there were omissions 
and correcting the dates! It is true that Shah Jahan afterwards, 
wanting to give good advice to his son Aurangzeb when he 
was in charge of the Deccan from 163(5 — 44 sent him an extract 
from Abu Talib’s work about the duties of a governor. This 
appears in Vol. 1, Part II, p. 289, of the Bib. Ind. edition 
of the Badshahnama. And what rubbish this supposed advice 
of Timur’s is ! It is thoroughly unpractical and reminds 
us of Bentley’s description of the once famed letters of 
Phalaris, as the work of a pedant dreaming at his desk, and 
not of a great prince with his hand upon his sword (we quote 
from memory). The extract consists of an inappropriate 
quotation from Sa'di to the effect that strength and wisdom 
are of no avail if not in accordance with God or destiny. See 
Grafs edition of the Bostan, p. 287. And this is followed by 
a number of common-places which could be of no help to a 
young governor. 

The instructions alleged to have been sent by Timur and 
sent by Shah Jahan for the edification of, Aurangzeb ao not 
appear in the Zafarnama of ftharafu-d-djv, but appear in Abu 
Talib’s manuscript Or 158 of the B Ml, and in Afzal Bokhari’s 
amended edition, B.M M S Add. 16,186 p. 208 6 . They pro- 
fess to have been issued by Timur in 794 A. H. (1391-2) to his 
grandson Pir Muhammad s. Jehanglr when he was appointed 
to the charge of^abul, Kandahar, and of India as far as the 
Indus. The Zafarnama I, 558, Bib. Ind. edition, gives the 
appointment of Pir Muhammad and the names of the officers 
who were to assist him but as stated above does not give the 
instructions. The quotation from the Bostan appears also 
both in Or. 168 and in Add. 1686. 

* Though I regard Abu Talib’s work as a forgery it is quite 
possible that he may have had access to some records of Timur’s 
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sayings and doings. His book is certainly not entirely a repro- 
duction of Sharafu-d-dln since in one place be makes a reference 
to Nizamu-d-din ShamTs Zafarnama, for in the account of the 
taking of Baghdad he refers to the fact of Nizamu-d-din 
" having been the lirst person who came from the city and did 
obeisance to Timur This is not mentioned by Sharafu d-din 
but occurs at p. 99* of Nizamu-d-din as quoted by Rieu. 
This was in 795 A.H. and the reference to Or. 158 is at p. 258. 
Abu Talib makes Timur say to Nizam-u-din that God was 
good to him in making him the first man to submit ! 1 

confess it is not quite clear to me that Shah Jahan was 
not in collusion with Abu Talib if indeed the latter person 
be not altogether mythical. In spite of Shah Jahan’s appar- 
ently contemptuous treatment of Abu Talib in the first in- 
stance, he afterwards saw the advantage of such a panegyric 
on his ancestor. Other Timurides acted in the same way 
and had Abu Talib’s book sumptuously bound and adorned 
with pictures and red seals. 

And what Timurid and what Indian Muhammadan 
would not act in the same way ? They would all feel bound 
to support the glory of the House of Timur. 1 therefore 
would pay little attention to the opinion of Muhammadans 
about the authenticity of the Memoirs. Far more value 
is to be attached to the opinions of disinterested scholars 
such as Sachau and Ricu. Sunnis, we are told, even assert 
that Timur was an orthodox Sunni Muhammadan, though he 
really was a Shia. 

In conclusion I would point out that there seems to be 
several differences in the manuscripts of Sharafu-d din’s 
Zafarnama. The Bib. Ind. edition, for example says nothing 
about the labours of Ibrahim in collecting information and 
Petit de la Croix’s translation seems to show that there was 
a similar hiatus in the manuscripts used by him. 


4tlh August, 1920. 



5. The Genus Cerebella in India. 


By L. S. SubraManiam, Assistant to the Imperial Myco- 
logist , Agricultural Research Institute , Pusa. 

[ With Plate I ]. 

Cerebella is one of the little known genera of the family 
Hyphomvcetae-Tuberculariae. It is commonly found associ- 
ated with species of Sphacelia on many members of the 
Gramineae. In Bombay and Madras one species is common 
on cultivated Jo war ( Sorghum vulgare) producing black swell- 
ings on the grains Only three species have been so far re- 
corded in the East, viz., C. inguinavs (B. et Br.) Fetch, C. 
A v thisiiria( Petch and C. Ischaemi Fetch. 

Recently a species of Cerebella on Sorghum vulgare was 
received for identification from the Philippine Islands In 
connection with this, the material in the Pusa Herbarium was 
critically examined bv the writer and it was found that the 
Indian material contained many new species. The present 
paper gives the determination of all the species of Cerebella 
known at present in India. 

My thanks are due to Mr. J. H. Walton, M A , M.Sc., Offg. 
Imperial Agricultural Bacteriologist, for the micro-photographs. 

Cerebella burmanensis, n. sp. 

Investing the ovaries, stroma naked, flattened, gyroso- 
plicate, scattered, 1 £-3 mm., long, black, compact or powdery. 
Glomerules, globose or subglobose, blackish brown, composed 
of 2 to 10 cells, 15--9'7/< in diameter and not breaking into 
component cells. Individual cells angular or subglobose, 
7-1 1/u. in diameter, epispore rough and warty. Pedicels 
coloured deep yellow. 

On ovaries of Panicum seiigerum. * 

Mandalay, Burma, 17-1 -id! Coll. F. J. F. Shaw. 

Cerebella Andropogonis-contorti, n. sp. 

Investing the ovaries, stroma naked, elongated, gyroso- 
plicate 2 to 5 mm. long, scattered or effused, black, often 
covering the whole spikelet. Glomerules. compact, subglobose 
or ovoid, deep blackish brown, composed of 2 to 7 cells, 13-33 
in diameter. Individual cells, subglobose or polyhedral, 9-13u 
in diameter, epispore rough. Pedicels hyaline or slightly 
tinged yellow. 
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On ovaries of Andropogon contortus . 

Maymyo, Burma, 18-1-08. Coll. E. J. Butler. 

. Dumraon, Bihar, 20-11-03. Coll. E. J. Butler. 

Cerebella Nardi, But]., n. sp. 

Investing the inner glumes, stroma covered, black, gyroso- 
plicate, 1-3 nun. long. Glomerules, subglobose or cylindrical, 
composed of 2 to 8 cells, deep brown and measure 16 5-20*1/* 
in diameter. Individual cells, angular or subglobose, greyish 
brown, episporc smooth, and measure 8-1 lj!T in diameter. 
Pedicels deeply coloured brown. 

On glumes of Andropogon Nardus. 

Mundanthorai, Tinnevelly, Madras, 11-5-1901. 

Coll C A. Barber. 

This name was given by Dr. E. J. Butler, but it w^as not 
published. 

Cerebella Sorghi- vulgaris, n. sp. 

Investing the ovaries, stroma naked, hemispherical, gyro- 
vsoplicate. 2 to 5 mm. long, scattered, black or olive grey, 
powdery. Glomerules, subglobose or irregular, composed of 2 
to 7 cells and measure 10*2-33/* in diameter. Individual cells 
subglobose or angular, 6 6-13*2/* in diameter, greyish black, 
epispore slightly rough or pitted. Pedicels coloured brown. 

On ovaries of Sorghum vulgare. 

Rishivandavam, Madras, Coll. C. A. Barber; 

Poona, Bombay, December 1916, Coll. S. L. 

Ajrekar; Los Banos, Philippine Islands , 6-1-20, 

Coll. O. Reinking. 

Cerebella cenchroidis, n. sp. 

Investing .the ovaries, stroma, gyrosoplicate naked or 
covered, greyish black, sometimes attacking the rachis, 1-2 mm. 
long. Glomerules angular, subglobose or ovoid, light brown, 
composed of 2 to 5 cells and measure 14*3-17*6 x 9 9 - 15*4/x 
in diameter. Individual cells irregular or subglobose and 
measure 4*4 - 14*3 m in diameter, epispore smooth. Pedicels 
coloured greyish black. 

On ovaries of Pennisetum cenchroides. 

Lahore, 26-9-17. Coll. G. S. Cheema. 

On ovaries of Cenchrus biflorus. 

Lahore, 26-9-17. Coll. G. S. Cheema. 

Cerebella antidotale, n. sp. 

Investing the ovaries, stroma, gyrosoplicate, naked, oval 
or flattened, covering the grains, 1-3 mm. long, black. Gloat' 
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erules, spherical or polyhedral, dark olive, composed of 2 to 
6 cells, epispore rough and measure 15-22x10-17?/ ih dia- 
meter. Individual cells greyish black, epispore rough, 8-12u 
in diameter. Pedicels coloured, smoky yellow. Spore sur- 
face rough. 

On ovaries of 'Panicum antidotale . 

Sang la Hill, Punjab. 28-10-07. Coll. G. S. Cheema. 

Cerebella Cynodontis, 8yd. 

On ovaries of Cynodon Dactylon . 

Lakoalli. Mysore, 17-9-03. Coll. E. J Butler. 
Bilikere, Mysore, 19-9-03. Coll. C. A. Barber. 
Hunsur. S. Mysore, 21-9-03 Coll. E. J. Butler. 
Sylhet, Assam, 19-5-05. Coll. E J. Butler. 

On Panicum prostratum. 

Seeraha. Charaparan, Bihar, 31-10-03. Coll. 

E. J. Butler ; Pusa, 21-20-06, Coll. E. J. Butler. 

On Panicum distachyum 

Bassein, Burma, 30-11-12. Coll. E. J. Butler. 

Slightly different from the type in the major number of 
spores being smooth. 

Cerebella inquinans (B. et Br-), Petch. 

= Thecaphora inquinans. B.et Br. 

= Cerebella Paspali, Cke. et Mass. 

On Paspalum scrobiculatum , 

Bassein, Burma, 30-11-12. Coll. E. J. Butler. 

,, P. longiflorum. 

Sylhet, Assam, 29-5-05. „ ,, „ 

,, P. Royleanum. 

Ranchi, Orissa, 30-9-17. ,, ,, „ 

„ P. sanguinale var. ciliaris . * 

Dacca, 10-1 i -18. Colb A C. Kar. 

. Panicum javanicum . 

Ranchi, Orissa. 30-9-17. Coll. E. J. Butler 
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6. On the Discovery of the Neolithic Indian Script. 

Bv Hem Chandra Das-Gupta, M.A., F.tfhS. 

# Among the recent contributions that have been made 
to our knowledge of prehistoric India are to be included 
two extremely interesting papers by Mr. Yazdani 1 * * and by 
Prof. Mitral On account ‘ of the far-reaching nature of 
these discoveries, all students of prehistoric antiquities in India 
are naturally tempted to study the matter critically and the 
present note embodies the result of such a critical study. 

% „My remarks will be confined to Prof. Mitra*s discovery 
for a general account of which we are also indebted tq^Prof. 
Bhandarkar. 8 According to Prof. Mitra there exist in the 
collections of the Indian Museum five neolithic artifacts 
with signs and of these two have been cjeciphered as giving 
readings which convey - some sense while the other three 
have only got a mark on each and evidently no clue has 
been found to read them. 

The method adopted to find out the age of the scripts 
being in the main one followed by students of palaeontology, 
it is necessary in the first place to enquire into the con- 
ditions under which the neoliilis in question were obtained, 
because unless it can be proved that they were found buried 
in some natural deposits any attempt to correlate the time 
of the inscription of the marks found on the^stones with 
the time when the stones themselves were fashioned into 
their present shape and form must be open to serious objec- 
tion. As far as my knowledge of Indian prehistoric stone 
implements goes, there ? are only a very few cases where 
they have been found in natural deposits ; the vast majority 
of them have been found lying scattered on hill -tops or level 
surfaces and, chiefly on account of thi&, it is not possible to 
establish with precision in India the different substages into 
which the prehistoric time may be divided and I think that 
in attempt that is made towards a systematic study of 

the MBian prehistoric antiquities attention should be paid to 
this fundamental difference between the modes of occurrence 
of the prehistoric stone implements in Europe and in India. 

!£he two neoliths "with decipherable scripts have been 
found in (1) Chota-Nagpur and. (2) Assam. The Chota-Nagpur 
implement was obtained jit Ranchi and it was among the* 

1 Journ. Hyderabad Arch. vSoc. pp. 56-79, ,1017. 

^ Ind. Al&feiq. May, 1919, pp. 57-04. 

* Cal. JEtpv. Jafo. 1930, pp. 21 39. 



210 Journal of the Asiatic Society of Bengal. [N.S., XVII. 

collections from an old neolithic settlement 1 . There is nothing 
to show that the piece of hematite was obtained from any 
natural deposit or that even any excavation had to be made 
for obtaining it. According to Mr. Driver who collected the 
specimens most of them, including the one under question, 
were found in different parts of the fields and tradition 
has it that they were made and worn by a mythological 
people called the Assurs 2 * * * There is even at present a smell 
tribe, called the Asurs, the peculiarities of whom have 
been described by Driver. 8 These persons are now found 
in the north-west of the district of Panchi and they live 
chiefly by iron-smelting.* According to some ethnologists 
these Asurs may be connected with the mythological Assurs 
fora detailed account of the remains of whom we are indebt- 
ed to Mr. Roy. 6 * Belwadag is one of the villages mentioned 
by hjpi and by digging up the ruins of this village, the same 
area, locally called ‘ita-dfnr’ (brick-field), was found to 
yield not only stone implements and copper ornaments, 
but also a gold coin which is ‘ a Kushana coin of the Huvish- 
ka type/ 6 From the above statements it is quite clear 
that the implement in question was not found in a natural 
deposit and accordingly the marks on it can never be used 
for homotaxial purpose. Coins of the Kushana type were 
found associated with similar neoliths and from this 
assemblage it may also be concluded that the implement 
was fashioned and the marks cut on it during the time 
when the Kushana coin was in use or that the implement 
was manufactured previously but the marks were inscribed 
at a later date when the Kushana coin was in use or marks 
on the implement were intermediate in age between the 
manufacture of the implement and the manufacture of the 
gold coin. The figure of a man with a stone implement, as 
found at Amaravati, 1 shows clearly that at least in parts 
of the Madras Presidency the stone age must have persisted 
almost to the beginning of the Christian era while ‘ we 
have in the Juangs representatives of the stone age in 
situ ’ 8 and according to Ball so far as the Khariahs arc 
concerned, previous to the incoming of the Hindus, their 
axes and their implements for grubbing up roots, ^re in 
all probability made of stone, and their arrows had tips 
made of the same material y 

1 Journ. Asia. Soc. Beng. Vol. 57, pt. ii,p. 387, 1888. 

2 Proc. Asia. Soc. Beng. p. ‘222, 1887. „ 

8 Journ. Asia. Soc. Beng. Vol. 57, pt. i, pp. 7-18, 1888. 

* Dist. Gazet. , p. 80. 

& Journ. Beh. Oris. res. Soc. Vol. 1, pp. 229-253, 1915. 

6 Op. cit.. p. 232. 

*7 Fergusson : Tree and serpent worship in India, p. 144, pi. 32- 
^ Dalton : Descriptive ethnology of Bengal, p. 153, 1$72» 

y Proc. Asia. Soc. Beng., p. 193, 1868. 
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From the observations made above it follows that if 
the implement, in question, with the marks on it were 
found buried in some natural deposit and if immediately 
on recovering it from its bed the presence of the marks was 
detected, there would have been a reasonable presumption 
in support of the conclusion that the marks did really 
represent some inscriptions that were produced during the 
neolithic time, provided the depth of the deposit and its 
state of induration supported the idea, though whether 
the marks are really alphabets or not should be decided by 
palaeographers and philologists. Prof. Bhandarkar read 
the scripts as forming the word 4 Maata * meaning a head- 
man or chieftain. 1 He assumed that at the time when these 
incisions were made the Brahmi script used to be written 
from right to left. I must confess that T know nothing 
about the form of the Brahmi script during the different 
periods of its growth, but there ii a volume of opinion against 
the theory that the Brahmi script was ever written from 
right to left and for a short account of the whole question 
reference may be made to the very interesting summary 
given by Pandit G. H. Ojha. 2, This palaeograpliical contro- 
versy is, however, of no interest to us from our present 
point of view as whether the earliest form of the Brahmi 
script was from right to left or from left to right and 
whether the marks on the implement No. 3177 are alphabets 
or not, there is no evidence to show that they were actually 
inscribed during the neolithic time. The fifth neolith men- 
tioned by Prof. Mitra, with a mark on it, was also obtained 
from the same locality and I have no additional remark 
to offer regarding it. 

I shall now discuss the evidence that is afforded bv 
the second neolith with decipherable script and obtained from 
Assam. This implement was mislaid at the time Dr. Brown 
prepared his catalogue and though Prof. Mitra has given us 
a description of the celt, he has not mentioned the parti- 
cular place in Assam from which it was obtained. The imple- 
ment in question bears the catalogue number 998. The speci- 
mens with numbers 996 and 997 were both obtained from 
Shillong. This fact, coupled with Mr. Cockburn's description 


1 Speaking about the word ‘ Maata ’ Prof. Mitra observes that 
“ it survives to-day curiously enough, such is the degradation of words 
brought about probably by social circumstances, in the lowest degraded 
class in India, the cleaners of refuse — the ‘mehtar* and the * niehtua* 

The very depth of the social scale bo which these people have sunk, 

shows the vast lapse of ages which must have gone by since the time 
these very people were actually princes and chieftains” (loc. cit., p. 63), 
It may be observed, however, that even at the present day, the phief 
of Chk^tl is called a 4 mehtar or ‘ mihtar.’ 

* Ojha : The palaeography of India, p. 27. 
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of the Khasi hill stone implements , 1 leaves no room to doubt 
that this is his specimen B of which a figure has also been 
published by him. Mr. Cockburn had no definite idea about its 
place of occurrence beyond the fact that it was found on the 
Shillong plateau evidently not buried in any natural deposit. 
Accordingly it is quite clear from what has been said above, 
that there is nothing to show definitely that the marks on 
the implement were inscribed during the neolithic time. 
In the figure of the implement published by Mr. Cockburn the 
marks referred to by Prof. Mitra are also shown very clearly, 
but there are two rows of marks and not one, the upper 
row' being rather indistinct. Tt is extremely difficult to 
pass any remark on the third specimen referred to bv Prof. 
Mitra. It bears the catalogue number 866, but a reference 
to Dr. Brown’s catalogue 2 * * * shows that there are two speci- 
mens bearing the number 866, the locality of one being 
unknown and unfortunately Prof. Mitra has not indicated 
which one of the two he has in view r . 

Of the five neoliths mentioned by Prof. Mitra. I have 
already dealt with four and there is only one left. This 
was obtained from Bellary by the late Mr. Foote. There is 
nothing on record to show the mode of occurrence of the 
celt, but a perusal of Mr Foote’s description about the mode 
of occurrence of the Bellary implements 8 makes it quite 
clear that it was obtained either from an old neolithic settle- 
ment or from the surface, but certainly not from any natural 
deposit. This mode of occurrence as also the fact that 
only a single mark has been found make the implement 
quite valueless as giving us any evidence proving the exis- 
tence of a neolithic script in India. 

Thus it appears that judging the question from the point 
of view of the occurrence of the implements the existence 
of a neolithic script in India has not been established and 
more conclusive evidences are necessary to prove the case. 

1 Journ, Asia. Soc. Bong. Vol. 58, pt. ii, pp. 133-137, 1879. 

2 Brown: Catalogue raisonn6 of the prehistoric antiquities in the 

Indian Museum, p. 131. 

Foote: Indian prehistoric and protohistoric antiquities. Notes 

on their ages and distribution, pp 78 et seq. 



7 . Recent Advances in Stereochemistry. 
By Prof. B. K. Singh, M.A. 

[Head at the Nagpur Indian Science Congress.] 


The subject of my address to-day is stereochemistry in 
some of its modern developments. There are several reasons 
which have induced me to make this selection. One is that 7 
have been especially interested in this branch of chemistry 
during the past few years ; another which is even more impor- 
tant, is that the subject is receiving increasing amount of atten- 
tion from chemists at the present time. The subject of optical 
activity has furnished several important discoveries which have 
materially contributed towards the development of modern 
chemistry. The progress of chemistry has been mainly achieved 
as a result of the co-ordination of observed facts with a 
series of hypotheses, each closely related in point of time to 
the one preceding it. The atomic theory of Dalton, enunciated 
in 1803, and the hypothesis of Avogadro formulated in 1813, 
were two great theoretical developments which gave great 
impetus to chemical investigation, and led to the association 
of a definite physical meaning with the idea of molecular com- 
position. These however, ultimately proved insufficient for 
the interpretation of a large number of facts collected under 
their impetus. A further great advance was only made pos- 
sible when Kekulc in 1858. introduced into chemistry his doctrine 
of valency and the law of the linking of atoms. The concep- 
tion of molecular constitution followed as a necessary corollary 
of this new doctrine, and led to clearer ideas about the consti- 
tution of chemical compounds by means of their graphic for- 
mula?. Once more the theoretical scheme proved insufficient 
to embrace all the known facts, until in 1874, V ain't Hoff and 
LeBel independently demonstrated the all-important part 
which molecular configuration plays in the interpretation of 
certain cases of isomerism in organic chemistry, in 1815, Biot 
observed that certain liquid organic substances deflect rays of 
plane polarised light, either to the right or to the left. The 
consequences of this discovery have been far reaching. The 
conception of molecular asymmetry introduced by Pasteur 
half a century later, the arrangement of atoms in space con- 
ceived by Wislicenus and formulated by Van’t Hoff and LeBel, 
and the more recent advances in the correlation of optical 
activity with chemical constitution can all be said to have 
emerged from the capital discovery of the French physicist. 
This property is of more than ordinary importance ; it concerns 
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oven life itself, as the complex molecules met within living 
materia] are optically active. In this way, stereochemistry 
has intruded itself into other sciences, e.g. Biochemistry. 

For a quarter of a century after the enunciation of the 
doctrine of the asymmetric carbon atom by Yan’t Hoff and 
LeBel in 1874, no instance was known of an optically active 
substance which did not contain an asymmetric Carbon atom. 
The discovery by Pope and Peachey in 1890 of d-aud, 1- 
benzylphenylallylmethylammonium iodides, ) (C 7 H 7 )((CH ; ) 
(OH-,) Nl. however, furnished compounds in which the optical 
activity was due to no ether element than an asymmetric 
quinque valent Nitrogen atom. Similar instances were later 
added by the resolution of other types of nitrogen compounds 
of enantiomorphous molecular configuration by Meisenheimer 
and the present writer. 

The resolution of quaternary ammonium salts was rapidly 
followed by the preparation of optically active substances in 
which the enantiomorphism is associated with the presence of 
an asymmetiic sulphur, selenium, tin, phosphorus, or silicon 
atom In all the above cases it is possible to single out one 
particular quadrivalent or quinqueyalcnt atom which is 
separately attached to four or five different atoms or radicles ; 
in other words the enantioniorpliism of molecular configuration 
may be detected bv the presence of such an asymmetric atom. 

In 1874 Van’t Hoff had already predicted that molecular 
enantiomorphism and optical activity should be realizable by 
the allene type of molecule : 

b>C:C:C< C 

in which there is no individual asymmetric atom present. 
Previously this cast) had escaped realisation experimentally, 
but in 1909, Perkin, Pope and Wallach furnished an example 
fulfilling similar conditions by resolving l-methvlcyciohexy- 
Jidene- 4 -acetic acid 

H 

COOH 

into its optically active components. This substance although 
necessarily possessing enantiomorphous molecular configuration 
contains no atom which is asymmetric in the sense of the 
original definition. The optically active complex r cobalt, 
chromium, rhodium and iron compounds obtained by Werner 
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• in recent years muM. also ho regarded as instances of molecular 
a s\ mm o try. 

Another instance of molecular asymmetry is furnished 
hv 4-oximino-oyclohexane-carhoxylie acid : 


COOH 

H 


>c 


/ 


CH,, — CH 


CH; 


*> 

— Clio 


C— NOH 


which was resolved into the d-and ! -forms in 1910 by Miss 
Bain, now of Delhi, working under Mr Mills at Cambridge. 
This discoveiv is of more than ordinary importance as it also 
furnished a proof for the validity of the views of Hantzseh and 
Werner oil the isomerism of oximes. 

A problem of long standing was at last solved in If) 14, 
when Pope and Read succeeded in obtaining chloroiodo- 
rnethanesulphonic-acid. CH C [. S() ;s 11, in the d-and 1 forms. 
This substance contains only one atom of carbon, and possesses 
the simplest possible constitution (except one radical), it is 
remarkable as its optical activity is very persistent, and it 
does not undergo raeemisation Hitherto it had been custom - 
ary to regard that a certain degree of molecular complexity 
was necessary before a substance ot enantioinorphous mole- 
cular complexity could exhibit optical activity. This feeling 
lound support trorn the fact that no optically active com- 
pound was known which contained fewer than .*> carbon atoms 
in the molecule, and that no resolution of the salts of mixed 
tertiary amines has \et been effected. 


Relation iiltween Optical activity and ('mimical 

CONSTITUTION 

The next subject which is receiving great attention from 
'hemists at the present time is the correlation of optical activity 
and chemical constitution. Wc have as yet. no clear idea why 
substances of enantioinorphous molecular configuration exhibit 
optical activity, but lack of knowledge on this point lias not 
deterred the chemist from pursuing this study, which has 
resulted in the accumulation of large masses of quantitative 
data about optical activity. The complete correlation of these 
results must, however, await till we get from the Mathematical 
physicist a theory of optical activity comparable in quantita- 
tive completeness to the electromagnetic theory of light. 


(a) Optical activity in homologous series : 

Numerous attempts have been made to discover a connec- 
tion between optical activity and chemical constitution of a 
compound since Crum Brown and Ouye independently in 1890 
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brought forward the theory connecting mass and molecular 
rotatory power. This now discarded theory gave rise to a 
large amount of experimental work, the results of which up to 
1904, have been summarised by Walden and since then up to 
1912 by Frankland In the light of more recent work this 
failure is of little significance as most of the work above referred 
to was carried on a class of compounds known as enters 
which are particularly prone to exhibit anomalous rotatory 
dispersion. Ethyltartrate has been fractionated into portions 
which differ very widely in their rotatory power for violet 
light, although the differences are small when green or yellow 
light is used. The substituted quaternary ammonium and 
azouium compounds as well as the secondary carbinols recently 
prepared by Pickard and Kenyon are more suitable for testing 
this theory. These compounds possess the simplest possible 
chemical constitution and contain only one asymmetric carbon 
or nitrogen atom having all the radicles attached directly to 
it-. The result of this work also is not favourable to the theory, 
but certain regularities in a qualitative sense can still be traced 
in it. Thus representing the compounds by the symbols Cabcd 
and N (abed) X. the effect of increasing the size of d the 
“growing chain,” on tlie rotatory power depends on the size of 
(or the space occupied by) the other radicles a , , h and c in the 
molecule. If the space occupied by a,h and c, is very small, 
the effect of increasing the size of <7, on the rotatory power 
depends on its configuration. In the “ methyl” series of car- 
binols, CH 3 CH (OH) R, the space occupied by a, b and c is the 
smallest conceivable (CH., H, OH) and the values of the mole- 
cular rotatory powers of individual members in solution (ethyl 
alcohol and benzene) are considerably exalted when the whole 
molecule itself approximates to a ring structure, as in methyl- 
propylcarbinol. and methyloctylcarbinol, or when the growing 
chain in a similar manner all but returns on itself as in raethyl- 
amylcarbinol and methyldecvlcarhinol : 


Normal Secondary Alcohols of the formula 
CHgCH (OH) R. 


R. 

(A normal Alkyl 
group.) 

Ethyl 

n-propyl 

n-Butyl 

n-amyl 

n-bexyl 

n-heptyl 

n-octyl 

n-nonyl 

n-deeyl 

n-undecyl 


(M) d 

(M)a 

Ethyl 

Alcohol. 

Benzene. 

10*77° 



IS- 00 

15-73 

12*95 

14*23 

13- 28 

15*90 

12*73 

16*77 

13*10 

16*98 

14-04 

18-10 

13*95 

17*69 

14 76 

18-57 

14*74 

17*4» ♦ 


(homogeneous state.) 


10*3° 

6*3‘ 

12*1 

10*6 

11*8 

11-3 

12*0 

11*4 

12*7 

1 17 

12*9 

121 

13*7 

12*5 

14*0 

12*7 

14*5 

13 2 

14*4 

13*7 
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On the other hand, the molecular rotatory power in the 
homogeneous state increases regularly by small increments as 
the chain grows. 

When, however, the space occupied by the groups a, b and 
c is larger, the increase in molecular rotatory power as d- 
increases, becomes less regular. In the f< Ethyl ” series, C, Hr, 
CH (OH) R, there are sudden increments when the growing ” 
chain contains 5, 10 and 15 carbon atoms. 


Normal Secondary Alcohols of the formula 
C 2 H 6 CH (OH) R. 


R. 

(A normal alkyl 

Homogeneous. 

state. 

Ethyl Alcohol. 

Benzene. 

group.) 

(M)d 

(M)d 

(M)d 

Methyl 

11*9° 

10*77° 

10-44° 

Propyl 

2-29 

1*17 

1*87 

Butyl 

nil 

11*17 

10*80 

Amyl 

12-53 

14-47 

13*26 

Hexyl 

12-43 

13*80 

13-82 

Heptyl 

12 26 

9*81 

12*11 

Octyl 

12 43 

10*69 

12 18 

Nonyl 

12*86 

11*35 

12*48 

Docyl 

14 42 

13-40 

14*62 

CndecyJ 

14*55 

1338 

15-00 

Dodecyl 

14*59 

12-44 

15*32 

Tridecyl 

14*32 

12*75 

15*44 

TetradocyJ 


Has not been prepared. 

Pentadecyl 

14*83 

12*91 

10-63 


Besides, the sudden increments which occur when the 
growing chain contains 5 or a multiple of 5 carbon atoms, there 
is a gradual, though slow increment in the rotatory power 
throughout the series. 

If the space occupied by the groups a , b and c is still 
greater, the approximate maximum ” is reached when the 
growing chain contains fewer than five carbon atoms. Thus 
in the isopropyl ” series of .carbinols (CH 3 ) 2 CH. CH (OH)R 
where the isopropyl group (CH 8 ) 2 CH — is fairly large, the mem- 
ber containing four atoms in the “ growing chain ” has the 
conspicuous value for the molecular rotatory power, in the 
homogeneous state, whereas in ethyl alcoholic solution it is 
the member containing five atoms in the growing chain which 
has the conspicuous value. 


R. 


Carbinols, (CH*)* CH. CH (OH). R. 

Homogeneous state. 


Alcoholic solu- 
tion. 


normal alkyl group.) 

(M)d2«° 

(M)d'^* 

(M) d 2 f >° 

Methyl 

4- 4-3° 

4* 3*7~ 

+ 4*7° 

Ethyl 

15 4 

12*4 

16*73 

n- Propyl 

24-7 

21*9 

27*97 

n-Butyl 

33-3 

29-1 

35*97 

n-Amyl 

32*9 

28*7 

38-24 

n-Hexyl 

33*9 

29*2 

38*36 

Ur- Octyl 

34*5 

29*0 

39*99 

n-l)ecyl . ,* 

34*5 

29*0 

39*38 
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Tn the case of the substituted quaternary ammonium and 
azonium series, where the groups a , b and c are very large, 
the approximate maximum ” is reached, when the growing 
chain contains three carbon atoms as in Phen ylmet-hyl benzyl - 


ammonium series 

(C‘„H,,) (0)H-]). N-R. 

R. 

. ( M )« 

(alkyl group) 

for the ion in aqueous solution. 

Ethyl 

64° 

n- Propyl 

XfW 

iso-Propyl 

39S 

n-Butyl 

253 

iso-Butyl 

323 

iso-Amyl 

287 

This series also brings out the constitutive effect of the 

alkyl groups on the rotatory power. 

The same is 
series 

the case with Phenyl metliylallylammonium 

i 



(UHft) (OHg) (C „H b ) N-R. 

R. 

(M)d 

(alkyl group) 

for the ion in aqueous solutioi 

Ethyl 

10° 

n~Propyl 

10 6 

iso -Propyl 

103 

iso-Butyl 

55 

iso-Amy l 

18 


In the case of Phenylbenzylazonium series investigated 
by the writer, the molecular rotatory power increases rapidly 
with the length of the * ‘ gro wing chain. 5 ' The * 'approximate 
maximum 55 in this case cannot be determined as the series is 
not yet complete but from analogy it may be predicted that 
this maximum will be reached when the growing chain con- 
tains 3 or 4 carbon atoms : 


(C 7 H 7 ) <NH a ) N — R. 

H. (M) d 

(alkyl group) for the ion in aqueous solution. 


Methyl 

nr 

Ethyl 

• • 

(Allyl) 

137-1 

n-Propyl 

247-5 


( b ) The Effect of Conjugated IIssatuk\hon : 

Rupe as the result of his earlier observations (Annalen 
1903, 8X7 , 157) laid do.vn the general rule that unsaturated 
groups usually produce an enhanced rotation, which falls off 
with the increased distance of the unsaturated group from the 
active radical. This early view was revised by him later on 
as the result of some further work (Trans. Faraday Society, 
1914, 10, 5), and he is now of opinion that unsaturation leads 
to irregularity in the rotatory effect, though not* neces- 
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sarily to an increased rotation. The great effect of Thiele’s 
conjugated double bonds on rotation which was discovered in 
1903 from experiments on the Menthvl esters of Sorbic acid, 
C H ft . CH : CH. OH : CH. CO a R, (Rupe, Annalen, 1903, 327, 167) 
is convincingly shown by recent work. Some interesting results 
on this relation, which have been obtained by the writer in the 
case of derivatives of imino and amino-camphor are shown in 
the.following Table : — 


/ \ £M] D 

C h / ? = N “\ / ‘ ' 1183' 

8 ’*\Uo 6C 

: 6 M, /?“"<!> 

\ C = 0 CH, 

^ y — \ 

/ CH NH-< > 

h - < i.o 

3> c "3 2 '^ 

i 

; g h |4 ^^^ h -<O ch 3 265 


1665 

361 


C 8 H «4 


6 


.C„ 


%(?- 

\ c- < 

/CH-NH 

14 \c=o* 


<3 

Bt 

1382 

<3 

Br 

235-7 

<3 

Br 

1338 

^<3 

Br 

277-6 

< 3 - 

1695 . 

"< 3 * 

288*9 


Difference 

1004 ° 


1304 


1912 


1146-3 


1060-4 
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[Ml D Difference 

1774 ° 


1506-5° 


267*5 



1985 


1567-2 


417-8 


In each of these eight sets of compounds the only change 
effected has been the addition of two atoms of hydrogen in 
the imino-derivative thereby breaking the conjugation. The 
fall in rotatory powder when conjugation is broken is simply 
phenomenal 

The effect of complete conjugation between carbon, 
oxygen, »nd nitrogen atoms with the benzene ring on rotation 
is brought out very clearly in the meta and para ■ phenyl ene- 
bisiminocamphors : 



The rotatory power of the p-compound is more than twice 
as large as that of the meta, and this is obviously due to 
uninterrupted chain of conjugations in the molecule of 
p-phenylenebisiminocamphor, which, however, does not exist 
in the meta derivative. 

Again p-phenylenebisiminocamphor 


C 


8 



ON 

I 

oo 



oc 



H 


14 


(MJ d 5405 



22 1 
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has more than three times as high a rotation as phenylimino- 
camphor : 


C 


8 



C=N 

I 

c - o 


• Judging from the molecular formulae of the two compounds, 
and allowing for the two phenyliminocamphor residues in the 
former compound, the difference in rotatory power of 1905° 
(5405-2 x 1750) must be ascribed to the length of the con- 
jugated chain, which is twice as long in the former compound 
as in the latter. 

Hilditch (T. 1909, #5, .‘133) has also obtained compounds 
with high rotation constants by condensing camphor with 
aldehydes. The effect of breaking the conjugation in this series 
is also phenomenal : 


v% 


CK, 


n 

L 


c = o 



C 8 H ,4 


C= CH • 


\ C= O 
(M] 0 1020 3° 

1 


C 6 H 5 


[M) 0 67-2° 



C 


8 


H '«< 


C = CH-CH=CH-C H 
I 6 5 

C = 0 


[M] 0 !397-6° 


M / O M - ^ 

1 H|4 \ r 

' C = 0 

[M] 0 


CHCHjCH 
i c o o 


248 


C g C^/? HCH2 ' CH=CHC 6 M 5 

8 ,4 \c = o 


M 0 179-1° 


(c) The Effect of Position-Isomerism on Optical 

ACTIVITY. 

The relation between chemical constitution and rotatory 
power which is investigated most is that of position isomerism in 
the aromatic groups present in optically active compounds. 
Frankland in 189b, as the result of his observations on the 
rotatory powers of dibenzoyl and ditoluoyl tartiates,. found 
that the order of rotation in the case of position isomerides 
was ortho < unsubstituted nucleus < meta < para. Taking 
the analogy of a weight acting at the end of a lever arm he 
explained the above changes in rotatory power produced by 
nuclear substitution in the ortho, meta and para positions in a 
side chain containing an optically active group in the following 
way : — 

The centre of gravity of the unsubstituted nucleus being 
at the.centre of a regular hexagon that in the ortho derivative 
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would bo somewhat nearer, in the meta derivative somewhat 
further, and in the para derivative still further than that 



Para 


geometrical centre from the side chain containing the optically 
acti.ye group. If then the optical activity is determined by the 
moment of the mass of the group, the rotatory power of the 
para isomeride should be the greatest, that of the ortho the 
least and that of the meta derivative intermediate between 
those of the other two. In the case of the unsubstituted 
nucleus, the mass is smaller, but it acts through a longer arm 
than in the case of the larger mass of the ortho compound, 
but through a shorter arm than in either the meta or para 
compound. 

Frankland revived this Theory in 1912 in his Presidential 
address before the Chemical Society and sought to illustrate its 
validity by a few selected observations of Cohen and his collab- 
orators : 

Position Isomerism and Optical Activity (Cohen and Dud- 


ley, Trans. 1910, 97, 1737). 



(M)«20° 

(M)aioo° 

Menthyl benzoate 

-.2390° 

—232*7° 

, , o-toluata 

231*1 

223 1 . 
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Men thy I m-toluate 
p-toluate 

o-methoxy benzoate 

ffi-me thoxy benzoate 
,, p-methoxy benzoate 

, o -ethoxy benzoate 

• rn-ethoxybenzoate 

p -ethoxy benzoate 
o-propoxy benzoate 

m-ptopoxy benzoate 
p-propoxy benzoate 
o-isopropoxy benzoate 

p-isopropoxy benzoate 
o-isoamyloxv benzoate 

— . ^ 

m-isoarnyloxy benzoate 
p~isoamy 1 oxy benzoate 
o-allyloxy benzoate 

. p-allyloxy benzoate 
o-benzyloxy benzoate 

< > 

j>-benzyloxy benzoate 
o-dimethylaminobenzoate 

,, p-dimethylaminobenzoate 


(M)d 20 " 

240-0 

240*4 

148*2 

< * 

247-0 

250-7 


244 6° 

170*4 

> 

240 0 
250 1 
108*8 

> 

240*1 

186*8 

> 

240*0 

247*0 


2 > 1*8 
i72-;i 

M > 

255! 


234-7 

237- 2 
* 154-7 

< > 

242-7 

238- 6 
1573 

237-4° 
238 3 
180-1 

< > 

235 1 
234*0 
175-7 

^ > 

233-3 

100*2 

< > 

237 0 
233-8 
1740 

< > 

236-9 
1 02-8 

< > 

238 0 
100-9 

< ► 

257*9 


{N.B . — The arrow >• is placed in the position 

which the benzoate should occupy according to Frankland’s 
rule, and the arrow > in the position which experi- 

mentally it is found to occupy.) 

Thus not once in these nine cases is Frankland’s rule 
violated at the lower temperature, whilst at the higher tem- 
perature the para is slightly out of order with regard to the 
meta on several occasions. 

He, however, omits from this address, other observations 
of Cohen which do not support his rule : 


Menthyl esters of 
benzoic acid. 


Menthylbenzoate (JVIj ( | 241 —239''. 


FI 

Cl 

Br 

I 

NO* 

- 194-5' 

- 105° 

- 205" 

- 237 

- 38 J u 

236 

237 

239 

237 . 

251 

230 

237 

239 

237 

237 5 

= P<B; 

o < in = B = p ; 

: o~m - 

:p<B ; p< B<m<o. 


Menthyl esters of benzoic acid. Menthylbenzoate (M)^ 10 ’* —233°. 



FI 

J 

no 2 


- 188-5° 

- 236° 

- 370° 

in 

- 229 

- 233*5° 

- 250 

P 

- 239 

- 224 

- 230 

* • 

• o<m<B<p; p<B 

s' m < o ; p 

B<m 
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It is seen that the ortho compound produces the largest 
deviation from the constant of the unsubstituted compound, 
and not once in these 8 cases is Frankland’s rule borne out 
by these results. Cohen as a result of these discrepancies lays 
down another rule which is to the effect that the rotatory 
power produced by an ortho substituent differs more from that 
of the unsubstituted compound than do those of the meta or 
para derivatives. 

The writer has investigated several series of new com- 
pounds derived from Camphorquinone and finds that both 
these rules are invalid. The molecular rotatory powers of 
derivatives of phenyliminooamphor arc given in the following 
table : — 

Derivatives of phenylimino- (M)d Chloroform solution phenylimino 
camphor. camphor = 1750°, 



OH* 

Br 

Cl 

OCH* 

orllio 

1183° 

1382° 

441*7 

612° 

meta 

11)65 

1338 

1338 


para 

-177 

1695 

1768 

3314 


o < m < un x P ; m;o ;p\un; o <. m v an .. p ; o^unc p. 


Derivatives of phonylamino- 
camphor. 


,,, . Methyl alcohol solution phenyl- 
Wcl aminoeamphor= 1462°. 


ortho 
meta . . 
para . . 


CHy 

Br 

Cl 

1030° 

1311° 

486*4° 

1504 

1260 

1261 

2001 

1545 

. . 


o < un ^ m < p ; m < o<un % p ; o < m un. 


If the theory of Frankland were correct, i.e. the rotatory 
power were determined by tin* position of the centre of gravity 
of the nucleus in relation to the optically active group, we 
should expect : 

(i) the greater the mass of the substituting element or 

group, the greater would be the difference between 
the constants of the para and ortho isomerides ; and 

(ii) the para-isomeride would have the maximum rotation 

and ortho the least. 

It is seen that the order laid down by Frankland is followed 
only once in the case of tolyl compounds in methyl alcoholic 
solution, out of the seven cases above investigated. Secondly, 
in the case of bromphenyl derivatives, it is the meta compound 
* and not the ortho which has the lowest rotation. Thirdly, the 
difference in rotatory powers of ortho and para tolyl deriva- 
tives is 3 to 4 times as large as in the bromphenyl derivatives, 
although Bromine is a much heavier element than the methyl 
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group. Fourthly, the nature of the solvent is sufficient to bring 
about an alteration in the order of rotatory power, as is seen 
in the case of tolyl and bromphenyl derivatives in chloroform 
and methyl alcohol solutions. 

Cohen's Rule is also not obeyed as it is the meta compound 
in the case of bromphenyliminocamphor and the para deriva- 
tive in the case of methoxyphenyliminocamphor which differ 
most in rotatory power from the constants of the un substituted 
compound and not the ortho 

The results obtained bv the writer in the case of deriva- 
tives of phenvlaminocamphor equally go against the above 
rules as the following points show : — 



(M) (l 

Chloroform solution phenyi- 
aminocamphor -= 309°. 

Derivatives of phenylamino- 

OH a 

Dr 

eamphor. 

ortho 

xyAA o 

179° 

23 5° 

rneta 

30 1 

277*0 

para . . 

205 

288-9 

o <p<un<m 

; o<iiiv.p<ui). 


(M).i 

Methyl alcohol solution phony 1- 
aimnoeatnphor = 229*81. 

Derivatives of phony ltimino- 

CH S 

Dr 

camplior. 

ortho 

174° 

230*2° 

meta 

198 

207*9 

para . . 

158 

200 0 

P< 

o < rn < un ; 

; m<p<unvO. 


(i) The order of rotatory powers as laid down by Frank- 

land is not followed once in the above four cases. 

(ii) The difference in rotatory powers of o — and p — tolyl 

compound is 1 J times as large as that in the case of 
Bromphenyl derivatives in chlorofrom solution, 
although Bromine is a heavier group than the 
methyl radical. 

(iii) In no case has the para compound the maximum rota- 

tion; whereas the ortho, meta, and the unsub- 
stituted compound each has had the maximum 
rotatory power. 

(iv) The effect of solvent on the order of rotatory power 

of position isomerides is remarkable ; the ortho 
bromphenyl compound has the lowest value in 
chloroform, whereas it has the highest value in * 
methyl alcohol. 

(v) Cohen’s Rule is followed in chloroform solution, but 
. not in methyl alcohol. 
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It has thus become clear that we have as yet no rule 
which can apply to all the cases hitherto investigated and the 
- most important point which has emerged from this work is 
that the nature of the solvent plays a considerable part on the 
order of rotation of position isomerides. The conclusion is 
naturally forced on us that this problem is much more compli- 
cated than was anticipated by Frankland and others. 

The effect of position isomerism on optical rotatory power 
in the case of the naphthalene nucleus lias also been studied 
by the writer. It is found that the substituent in the /i-posi- 
tion has somewhat higher rotatory effect than in the re- 
position. 

(M)d (M)a 

| chloroform. Methyl alcohol. 

Naplhhyliniinocamphor . . a 

1/3 . . 

NapUtliylrtininocainpliur . . j ^ 


1774“ 

1985 

2t»7'5 

417*8 


1 (i25‘ 

] 893 
210 
;w(>-2 


Hut experience all eudy gained from similar work warrants 
1 lie supposition that it is possible that this relation may not 
hold in all cases. 

Tun Waltit.n Invkusiojn : 


1 wish now to draw your attention brielly to a remarkable 
Inversion, first described by Walden in 1<8P0, as shown in the 
following scheme : — 



1-aspartic acid. 



l-chlorosuccinic 

acid. 


A &20 

r 

1- Malic acid. 


Pel 5 


Malic acid. 


A $Tao 

Pels d-chlorosuccimc 
acid 


KOH 


You will observe that not only laevorotatory but also 
dextro-rotatory, clilorosuccinic acid can thus bo obtained from 
one and the same laevorotatory aspartic acid, according as the 
amino-group is replaced by chlorme by means of nitrosyl 
ehloride, or is first replaced by hydroxy group by means 
of nitrous acid, the hydroxyl being subsequently replaced by 
chlorine with the aid of phosphorus pentachloride. Further 
laevorotatory or dextrorotatory clilorosuccinic acid can be 
converted each into its enantiomeride on replacing the chlo- 
rine through the agency of silver oxide, and then re-introducing 
the chlorine in place of the hydroxyl group by means of 
phosphorus pentachloride. Ah optical cycle of changes is 
thus accomplished, during which a change of configuration 
occurs, though it is not clear at which stage of reaction, this 
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change of configuration is brought about. Now it does not 
follow that a change of sign of rotation represents an abnormal 
reaction (i.e. a reaction in which a change of con figuration 
takes place), for there are numerous cases where such* a change 
occurs without assuming change of configuration. For 
example, the introduction of acyl groups into malic and tar- 
taric esters produces derivatives of opposite rotation from 
those of the un substituted esters. 

* Since as wo have seen it is the reagent which brings about 
a normal or abnormal reaction bv replacement several chem- 
ists have attempted to offer explanations of the Walden 
Inversion in terms of the mechanism of substitution in asym- 
metric molecules Some of them, especially Armstrong. 
Gad a mar and Fischer, make the supposition that during the 
reaction unstable intermediate compounds must necessarily 
be formed, in order to preserve a continuous asymmetry of 
the molecule, while substitution takes place ; and Fischer 
points out that substituents such as NTTg. OH , 01, etc., with 
which the Walden Inversion ordinarily occurs, are those which 
possess residual affinity.” This enables them to form inter- 
mediate compounds which are later decomposed and the 
place vacated by the old subst ituent is occupied by the new 
one (in which case no change of configuration occurs) or by 
one of the three already pres« nt. 

Werner suppose* that the not urc of f he groups already pro 
sent has a guiding influence, by which the entering group may 
be attracted to one of the three faces of the tetrahedron (formed 
by the central carbon atom and the four associated groups) 
contiguous to the group X to be displaced, in which case no 
inversion occurs, or the entering group may be attracted to 
the face remote from X, in whnh case inversion will occur 
The mechanism as proposed by Werner does not involve an\ 
reference to the fact that one group would take the place 
formerly held by the other. 

The most recent investigations of Debve on the molecular 
structure of the Graphite crystal . made by means of X-rays, 
throw some new light also on the problem under consideration 
Debye showed that under certain conditions the carbon atom 
can act with three valencies of equal strength, while the fourth 
valency is considerably reduced in comparison with the others, 
acting in a direction perpendicular to the plane of the last and 
with only a slight intensity. Jt is supposed that during the 
chemical process, a passing detachment of the radical takes 
place, and as soon as the new substituent arrives, the restitu- 
tion of this fourth reduced valency into the original state of four 
equal valencies can occur towards one or towards the other side 
of the plane of the other three, both these events leading to two 
enantiomorphous configurations. But it still remains unex- 
plairled why such a # change of place does not always lead 
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to complete racemisation, as both antipodes have the same 
mechanical stability. 

However, all these suggestions must be considered hypo- 
theses, which arc sometimes useful, but none the less quite 
arbitrary. 

Franklnnd expressed the position quite rightly in 1013, 
when he stated k£ it appears that there does not exist at the 
present time any criterion bv which the relation between the 
configuration of an optically active compound and that of 'its 
detivative can be decisively ascertained ” 

The most recent researches carried out by Sentcr and his 
collaborators from 1915 onwards further show the utter in- 
adequacy of these so-called “ explanations.” which are based 
solely on the role which the reagent plays in these reactions. 
The phenomenon is much more complicated than was thought 
at first. 

The role which the solvent plays on the sign of rotation 
of an optically active pioduet first discovered in 1915 by 
Center and Drew opened up a new chapter in the study 
of the c Walden Inversion.” They showed that when the 
halogen atom in optically active phony Ichloracetic acid is dis- 
placed by the amino group by the direct action of ammonia, 
the sign of the amino acid depends on the nature of the solvent- 
in which the reaction occurs. In water, the higher aliphatic 
alcohols, and benzo-nitrile the resulting amino acid has the 
opposite sign to the chloroacid taken, w r hereas in liquid ammonia, 
acetonitrile, and the lower aliphatic alcohols, the amino acid 
has the same sign as the original chloroacid. These results are 
given in the following table : — 


Solvent.. 

Liquid NH 8 
Water . . 

CH 8 OH . . 

C 2 H b OH 
0 8 H 7 0H (n) 

C 8 H 7 OH (iso) 

C 4 H 9 0 H (n) 

ChH|&OH (n) 

C^Hr,CH 2 OH 
C«H f ,CH*CH 2 OH 
Cfl 3 CN .. 

0* H b CN . . 

In a subsequent investigation carried out in 1918, with 
phenylbromacetic acid, Senter and Tucker obtained results 
which in many respects correspond with those found for the 
chloro-acid. But there are also important differences which 
will undoubtedly prove of great value in elucidating the 


Senior and Drew T. 1916, 109 , 1092. 


VI V1UVI U" 

acid taken. 

1- 
I — 
d- 
d~ 
d- 
d- 
1- 
d- 
1- 
d- 
d- 
d- 


Spocific potation 
of amino acid 
formed. 

— 20 ° — 90 ° 

+ 83 

d (very small) 

+ 24 
+ 8 
+ 4 
+ 3 ? 
-73 
+ 2 
— 16 
f 6 
— 4 


Comparison of 
sign of product 
and chloro-acid. 

Same sign. 
Change of sign. 
Same sign. 


9 9 

Change of sign. 


Same sign. 
Change of sign. 
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FEBRUARY, 1921. 

The Annual Meeting of the Asiatic Society of Bengal was 
held on Wednesday, the 2nd February, 1921, at 9-15 p.m. 

Mahamahopadhyaya Harapkasad Shastrt, M.A., C.I E., 
F.A.S.B., President, in the chair. 

The following members were present : — 

Khan Sahib Abdul Wali, Pandit Amulya Charan Vidva- 
bhusana, The Hon. Justice Sir Asutosh Mookerjee, Kt., t)r. 
U. N. Brahmachari, Mr. N. 0. Chatter jee, Miss M. L. Cleghorn, 
Mr. 11. C. Das-Gupta, Mr. D A. David, Rev. E. Francotte, 
Mr. Ganapati Sircar, Mr. T. P. Ghosh, Major E. D. W. 
Greig, I.M.S., Mr. S. C. Kar, Mr. P. S. MacMahon, Dr. R. C. 
Majumdar, Mr. J. van Manen, Mr. Panchanan Mitra, Dr. B. 
Prashad, Mr. Ramaprasad Chanda, Mr. H. 0. Roy-Chaudhuri, 
Kumar Sarat Kumar Roy, Mr. Satyendra Nath Basu, Mr. S. 
A. Skinner, and others. 

Visitor* : -Mrs. A. II. Harley, Miss. 0. Cleghorn, Mr. C. 
Cleghorn, Mr. Panchanan Ray, Mr. R. Sahni, and others. 

The President ordered the distribution of the voting 
papers for the election of OlTicers and Members of Council for 
1921, and appointed Mr. P. S. MacMahon and Khan Sahib 
Abdul Wali to be scrutineers. 

The President also ordered the distribution of the voting 
papers for the election of Fellows of the Society and appointed 
Dr. R. C. Majumdar and Dr. U. N. Brahmachari to be 
scrutineers. 

The President announced that the Elliott Prize for 
Scientific Research for the year 1920 would not be awarded 
as no Essays had been received in competition. 

The President also announced that the Barclay Memorial 
Medal for the year 1921. had been awarded to Sir Leonard 
Rogers, Kt. 

The Annual Report was then presented. 
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^Annual Report for 1920. 


The Council of the Asiatic Society of Bengal has the 
honour to submit the following report on the state of the 
Society’s affairs during the year ending 31st December, 1920. 


Member List. 

The number of Ordinary Members in the last list corrected 
up to 15th June, 1920, was 373. The number of Ordinary 
Members elected during 1920 was 37, of whom 20 were included 
in the total of 373 in June last. The number of Ordinary 
Members to be now added is therefore 17, in addition to 1 
member who though elected in 1919 paid his entrance fee in 
1920, thus a total of 18 Ordinary Members has been shown 
in the present list. On the other hand, 8 have withdrawn, 
10 have died, 7 have been struck off under Rule 38, 15 under 
Rule 40 and 1 under Rule 41. Of these 19 were deleted from 
the list published in June, 1920, and the names of 22 members 
have now been removed. The number of Ordinary Members 
in the past six years is as follows : — 
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45 
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1918 .. 
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153 

145 

17 
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i 

24 

43 

67 

382 

June 1920 

1920 to end 

of | 

141 

128 

15 

, 281 

! 

j 

25 

64 

89 

373 

December 1920. 

101 

134 

15 

j 310 

26 

32 

58 

368 


The following members died during the course of the 
year : — 

Sir Duncan Colvin Baillie, K.C.S.I. ; Lieut. -Col. John Man- 
ners-Smith, C.V.O. ; Mr. Tukaram Krishna Ladu ; Maharaja 
Girijanath Roy ; Maharaja Kumar Sundar Bharat Singh ; Lieut.- 
Col. C. R. Stevens, l.M.S. ; Lieut.-Col. W. D. Sutherland, 
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I.M.S. ; Dr. L. I 3 . Tessitori ; Dr. Satis Chandra Vidyabhusana ; 
Mr. E. J. Woodhouse. 

One member, Dr. N. Annandale, has compounded for his 
subscriptions during the year. 

The number of Special Honorary Centenary members and 
Associate members remained unchanged, these being 2 and 11 
respectively. 

• There wa* one death among the Honorary Fellows, viz. 
Sir Charles LvaJl. K.C.S.T. During the year we have elected 
Prof. T. W. Rhys Davids, LL.D. ; Sir Charles Eliot, K.C.M.G. ; 
Prof. A. Foucher, D.Litt. ; Sir James Frazer. Kt. ; Arthur Keith, 
Esq., M.D, ; Sir Joseph Larmor. Kt. ; Prof Sylvain Levi ; R. D. 
Oldham, Esq., F.R.S. ; Sir David Prain, Kt. ; Sir Aurel Stein, 
K.C.l.E. ; Prof. J. Takakusu. as Honorary Fellows, making a 
total of 2S. 


Fellows of the Society. 

Owing to a technical contravention of the Regulations 
regarding the election of Fellows the Council resolved that no 
election of Fellows should be held in 1920. 

At a meeting of the Fellows of the Society resident in 
Calcutta held on Thursday, 28th June, 1920, the question of 
the alteration of certain dates in the Regulations for the elec- 
tion of Fellows was considered, and it was resolved that : — 

(D The suggestion of Dr Annandale to change 1st 
October into 1st August be accepted : 

(2) The Secretary's suggestions that 1st March should 
be altered to 1st October in Rule 2: and that 
for “the end of November,” should be sub- 
stituted “ 15th November,” in Rule 3, be 
adopted. In Rule 5 the following should be 
added after the word “ fellow,” “ so as to reach 
the Society by 31st December.” 

There were two deaths among the Fellows, viz. : — Maha- 
mahopadhyava Satischandra Vidvabliusana, Ph.D., and Lieut. - 
Col. W. D. Sutherland. 1 M.S. ‘These names were removed 
from the last list of Fellows. The number now stands at 38. 

Office-Bearers. 

In September Major R. R. Seymour Sewell, I.M.S., re- 
signed his post as Biological Secretary of the Society, and Dr. 
N. Annandale was appointed to act for him until Dr. S. W. 
Kemp's return. In November Dr. Annandale resigned his 
offices as Biological and Anthropological Secretary and Dr. 
Kemp took over the office of the Biological Secretary and 
agreed to carry on the duties of the Anthropological Secretary 
until 'next election. Pr. S. K. Banerji continued as Physical 
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Science Secretary during the year except for five months dur- 
ing which he was absent from Calcutta when Dr. G. E. Pilgrim 
carried on his work. On the death of Dr, Satis Chandra Vidya- 
bhusana in April, Prof. I) R. Bliandarkar was appointed Joint 
Philological Secretary in addition to his office as Treasurer. 
In dune Mr. W„ W. K. Page was appointed Treasurer of the 
Society. Mr. Page continued until lie proceeded on leave in 
August, when Mr. O. Martin succeeded him. Lieut.-Col. D. 
McCav, I.M.S., left India on leave and in August Major R. 
Knowles, I.M.S., was appointed to act lor him. In May Dr. 
W. A. K. Christie resigned his office of General Secretary, and 
Mr. A. IT. Harley was appointed in his place. Mr. Harley con- 
tinued as General Secretary except for one month during which 
he was absent from Calcutta when Major Sewell performed the 
duties of the General Secretary. 

There have been no other changes among the Officers of 
the Society since the last annual election. 

Office. 

Mr. «J. H. Elliott continued as Assistant Secretary during 
the year, and gave prompt attention to the duties of his post. 

In March, Babu Nani Lai Manna, despatches of the 
Society died and the Council granted his widow a gratuity of 
Rs. 210 representing six months’ pay in consideration of his 
services since 1892. Babu Probodh Chandra Deb has been 
appointed on probation in his place. 

Maulavi Hafiz Nazir Ahmed, First Travelling Maulavi 
attached to the Arabic and Persian Search Department, has 
been granted leave without pay for one year from the 14th 
December, 1920. 

Under Council order the Maulavis together with all the 
furniture and books belonging to the Search Department have 
been transferred to the Philological Secretary’s house with a 
view to better control of the work of the Search Department. 

Society’s Premises and Property. 

The Proceedings regarding the acquirement of a portion of 
the Society’s land for the purpose of road-widening in Park 
Street have now been closed and after due negotiation the 
Council agreed to accept from the Land Acquisition Collector 
for the Society the offer of Rs. 95,000 made on behalf of the 
Calcutta Improvement Trust. In November 1915, the Council 
accepted an estimate made by the Trust of Rs. 60,000 for the 
said piece of land. The Asiatic Society was bound by this agree- 
ment, but in view of the nature and aims of the Society the 
Chairman of the Trust consented to increase the purchase price 
from Rs. 60,000 to Rs. 65,000. This money has been received 
and invested in Twelve Months Government Treasury ‘Bills. 
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Tn accordance with Rule 64 A a circular was issued to the 
resident members of the Society intimating the proposal of the 
Council that a new building be erected on the site erf the one 
now occupied by the Society. The matter was discussed at 
the General Meeting held on May 5th, 1920, when no objection 
was raised. In accordance with Rules 64 and 65 another cir- 
cular with the architects’ report, together with a reduced copy 
of^n elevation-sketch of the proposed new building, were sent 
to the whole body of members for their votes in favour or 
against. There was only one unfavourable vote. The matter 
was brought up for final disposal at the General Meeting held 
on 7 tli July and carried unanimously. 

Mr. T. P. Ghose presented to the Society an enlargement, 
of a photograph of an old ruined Temple called Rum rail in the 
Sub-division of Satkhira, Khulna district. The framed photo- 
graph has been hung in the Society’s rooms. 

The Council has sanctioned an increase of charges from 
Rs. 60 to 75 per annum for the maintenance of the Society’s 
15 electric fans. 

Indian Museum. 

No presentations wore made over to the Indian Museum. 

The Director of the Zoological Survey of India was granted 
permission to send in exchange to the Baroda State Museum 
and to the Patna Museum certain duplicate specimens from 
the Society's collection in the Indian Museum. 

During the year there has been no change in the Society’s 
Trusteeship, the Hon. Justice Sir Asutosh Mnkhopadhvaya. 
lit., C.S.I., R.Sc., F.R.A.S., F.R.S.E., F.AS.B., continuing' to 
be a member of the Board of Trustees on behalf of the Society 
under the Indian Museum Act X of 1910. 

Indian Science Congress. 

The Seventh Annual Meeting of the Indian Science Con- 
gress was held in Nagpur from 1 2th to 17th January, 1920, 
under the presidency of His Honour Sir Benjamin Robertson, 
K.C.S.I., K.C.M.G., C.T.E., LL.D.. I.C.S., Chief Commissioner, 
Central Provinces. The subscriptions of about 510 members 
were received ; the scientific papers communicated amounted 
to 89. Abstracts of these are being published by the Congress 
and copies will be sent to the members. 

It was arranged that the Eighth Annual Meeting of the 
Indian Science Congress should be held at Calcutta in the 
office of the Geological Survey of India and in the Indian 
Museum on Jan. 31st, Febr. 1st, 2nd, 3rd, 4th and 5th. 1921. 
His Excellency the Right Honourable the Earl of Ronaldshay, 
G.C.I.E., Governor of Bengal, consented to be Patron and the 
Hon’blc Sir Rajendra Nath Mukerjee, K.C.I.E. was appointed 
President, and Mr. P. S. Macmahon and Dr. J. L. Simonsen 



VI 


Annual Report. 


[February, 1921. 


Honorary General Secretaries, and Dr. E. P. Harrison, of the 
Alipore Observatory, Calcutta, and Dr. Hassan Suhrawardy, 
District Medical Officer of Lillooah, E.I.R., Local Secretaries, 
and the Hon’ble Sir Asutosh Mookerjee, Kt.. Chairman of the 
Local Committee. 

Meetings. 

The Society’s General Meetings have been held regularly 
every month, including the recess months of September arid 
October by order of the Council. 

Deputation. 

On an invitation from the Institut International de Biblio- 
graphic, Bruxelles, to send a representative of the Society to a 
conference to be held at Bruxelles on the 7th September, 1920, 
and following days, the council appointed Dr. W.A.K. Christie, 
B.Sc., to represent the Society. It is to be regretted that 
Dr. Christie was unable to represent the Society owing to the 
communication from the Society not having reached him in 
time for the conference. 

The Society received an invitation from the Hindi Sahitya 
Sammilan to attend their meetings at Patna on the 2nd, 3rd 
and 4tli April 1920. Under Council order the notice was 
placed in the Society’s rooms for the information of members. 

Agencies. 

Mr. Bernard Quaritch has continued as the Society’s Lon- 
don Agent. A detailed account of the stock in hand has now 
been submitted by him together with a statement of the sale 
proceeds of the Journal and Proceedings , Memoirs and Biblio- 
theca Indica from July 1914 to 30th November 1920 amounting 
to £208-13-8. Mr. Quaritch has written to the Society that 
he is reluctantly compelled to give up the agency for the sale 
of the Society’s publications owing to his being pressed for 
room, as the small amount of sales does not justify his giving 
up so much space for warehousing the publications of the 
Society. The matter is before the Council for consideration. 

Owing to the war Mr. Otto Harrassowitz, Liepzig, ceased to 
act as Continental Agent. He has now submitted an account 
together with a list of the stock in hand of the Society’s 
Journal and Proceedings , Memoirs and Bibliotheca Indica show- 
ing the salo proceeds from 1st July, 1914 to 1st July, 1920, 
amounting to £36-9-1 and Rs. 1,477-2-5. He has also asked 
permission to continue as the Continental Agent and the 
matter is before the Council for consideration. 

During the year the Council has appointed Mr. Paul Geuth- 
ner as the Society’s Agent in France and six boxes containing 
the Bibliotheca Indica publications asked for by him . have 
been sent for sale. * 
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Barclay Memorial Medal. 

In terms of the rules for the award of the Barela}^ Memorial 
Medal there was no award during the year. 

In connection with the award for 1921, the following mem- 
bers were appointed to form a special “ Barclay Memorial 
Medal Committee ” to make recommendations to the Council : — 
Lieut. Col. D. McCay, M.D., I.M.S. ; G. E. Pilgrim, Esq., D.Sc., 
F.G.S. ; C C. Calder. Esq., and C. A. Bentley, Esq., M.B., 
D.P.H., with Dr. S. W. Kemp, B.A., the Biological Secretary, 
as Chairman. 

Under Council order the account of the Barclay Memorial 
Fund with the Alliance Bank of Simla, Ld., Calcutta Branch, 
was closed and the Government Papers for R.s. 500 with 
them together with the credit balance of 11s. 88-9-4 were 
transferred to the Bank of Bengal, Calcutta, for deposit on 
account of the fund. The reason for the transfer is that the 
Council considers it more convenient that all the securities of 
the Society should be deposited in the same Bank. 


Elliott Prize for Scientific Research. 

The subject selected for the Elliott Prize for Scientific 
Research for the year 1920 was Physics and the notification 
appeared in the Calcutta Gazette , dated 1 4tl\ January, 1920. 

In terms of the notification the essays of competitors 
should have been sent in so as to reach the President of the 
Society by the end of June, 1920. No essays were received 
and therefore no prize for 1920 will be awarded at the annual 
meeting of the Society in February, 1921. 


Finance. 

The appendix contains the usual statements showing the 
accounts for the year 1920. Statement No. 21 shows the 
Balance sheet of the Society and of the different funds admi- 
nistered through it. 

The credit balance at the close of the year is Rs. 2.04,902- 
6-5, against Us. 2.00.319-11-9 on Mist December 1919. Of this 
amount Rs. 1 71,000 belongs to the Permanent Reserve, the 
working balance, exclusive of funds administered for' Govern- 
ment, being Rs. 33,902 as against Rs. 30.919 at the end of 1919. 

The Society has received the usual grants of Rs. 20,800 
and Rs. 5,000 from Government of Bengal and India respect- 
ively as under : — 
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From Government of Bengal — 

Rs. 

Vide Sta tement 

Anthropological Fund 

2,000 

No. 

1 

Bureau of Information 

1 .200 

» > 

5 

Oriental Publication Fund No. 1 

9,000 

No. 

9 

Do No. 2 

3,000 

j > 

10 

Sanskrit MSS. Fund for catalogu- 




ing and preservation of MSS. . . 

5,600 

* J 

12 

Total 

20,800 



From Government of India — 

Rs. 

Vide Statement 

Arabic and Persian MSS. Fund . . 

5,000 

No. 

13 


Statement No. 14 contains an account of the Society’s 
investments in Government Securities which are held in deposit 
by the Bank of Bengal. We hold 3|% Government Promissory 
Notes of the face value of Bs. 2,74,200. They cost Bs. 2,73, 
206-3-10, the average purchase price being Rs. 96- 1-6. The 
market price at the time of writing this report is nominally 
Bs. 53. We also hold 4% Government Terminable Loan of 
1915-16 of Rs. 10,100 purchased at par. In addition we have 
3-2% Government Promissory Notes of the face value of Rs. 
500, belonging to the Barclay Memorial Fund. 

Statement No. 15 shows how the current Bank balance is 
temporarily invested. 

In statement No 16 is shown the money invested in 
Government Treasury Bills. — Rs. 65.000 received from the 
Calcutta Improvement Trust being the purchase price of 15 
kathas of land acquired for widening Park Street. 

Statement No. 17 gives an account of amounts due to and 
from the Society by way of subscriptions, publications, and 
contingent charges. 

In statement No. 19 is shown the sum reserved, with 
interest thereon, and kept in deposit with the Chartered Bank 
of India. Australia and China, London, foi printing the Kashmiri 
Dictionary in London. 

The Budget estimates for the year 1920 were: — 

Receipts Rs. 24,260, Expenditure Rs. 23 272. The actual 
receipts are Bs. 26,803-8-5, including the admission fees/' 
and one “ compound subscription,” and the actual Expenditure 
Rs. 24,084 9-7. including “summer clothing/’ “Gratuity,” 
“Subscription Refunded,” and ‘‘Coins,” which were not pro- 
vided for in the Budget estimate. The financial position of the 
Society therefore shows an improvement ol nearly Rupees four 
thousand six hundred over last year. 

During the year we have received Rs. 1 ,600 from Admission 
fees and one Compound Subscription, and as usual the Perma- 
nent Reserve has been increased by I^s. 1,600 (face value) 



February, 1921.) 


Annual Report. 


ix 

transferred from the Temporary Reserve. The Permanent 

Reserve now stands at Rs. 1,71,000 (face value). 

The Budget estimate of probable Receipts and JExpendi • 
ture for the year 1921 is as follows : — 


Receipts 

. . 

Rs. 

25,203 

Expenditure 


j * 

23,002 

BUDGET ESTIMATE FOR 

1920 


Receipts. 

1920. 

1920. 

1921. 


Estimate. 

Actuals. Estima* 


Rs. 

Rs. 

Rs. 

Members’ Subscriptions . . 

9,000 

8,201 

9,000 

Subscriptions for the So- 
ciety's Journal and Pro 

readings and Memoirs . . 

1,920 

2,040 

2.040 

Sale of Publications 

1,200 

1 .290 

1 ,200 

Interest on Investment 

9,440 

10,942 

10,213 

Rent of Room 

600 

550 

650 

Miscellaneous . . 

100 

161 

100 

Government Allowance — for 
publication of papers in 

Journal 

2,000 

2.000 

2,000 

Admission fees 


1 ,360 

. , 

Compound Subscription . . 


260 


Totaj, 

24,260 

26.804 

25,203 

• 

Expenditure. 

Salaries . . . . 6.842 

7.154 

7,758 

Commission 

600 

562 

600 

Stationery 

100 

192 

150 

Pension 

228 

188 

180 

Light and Fan 

200 

214 

200 

Taxes 

1 ,500 

1,495 

1.495 

Postage 

500 

786 

500 

Freight 

300 

108 

200 

Contingencies . . 

400 

391 

400 

Books 

600 

258 

600 

Binding 

600 

594 

COO 

Journal and Proceedings and 

Memoirs 

9,000 

8,595 

9,000 

Indexes 

200 


200 

Printing (Circulars, etc.) . . 

600 

441 

500 


Carried pver 
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Brought forward 
Auditor’s fee 
Petty Repairs 
Insurance 
Grain Allowance 
War Bonus 
Winter clothing 
To Personal Account (Writ- 
ten- o if and Miscellaneous) 
Summer Clothing 
Gratuity 

Subscription refunded 
Coins 


1919. 

1921. 

1922 

Estimate. 

Actuals. Estimate 

Rs. 

Rs. 

Rs. 

150 

250 

250 

100 

9 

25 

344 

344 

344 

264 

162 


154 

454 

, , 

90 

122 


500 

1,461 

63 

210 

6 

25 



Total, . . 23,272 24.084 23,002 


We therefore anticipate a profit of rather more than 
Rs. 2,200. Any expenditure for which provision has not been 
made might be mot from the above surplus. 

Library. 

The total number of volumes and parts of magazines 
added to the Library during the year was 2514, of which 173 
were purchased and 2341 were either presented or received in 
exchange. 

In January 1010, the Council approved of the transfer of 
the medical periodicals to the School of Tropical Medicine, on 
payment of the amount spent by the Society on the purchase 
of certain old numbers of medical periodicals, including the 
cost of binding. The School opened during the year and the 
medical periodicals have been transferred there on receipt of 
Rs. 714-4-6. This amount has been set aside for completing 
other scientific series wanting in the Society’s set. 

On an application from the Leland Junior University, 
California, asking as a gift a set of the Society’s publications 
from 1914-1919, inclusive, the Council agreed to comply with 
the request. 

Publications. 

Six numbers of the Journal and Proceedings (Vol. XV, 1919, 
No. 7 and Vol. XVI, 1920, Nos. 1-5) were published during 
the year containing 368 pages and 16 plates. 

One number of the Memoirs was published, Vol. VII, No. 3, 
containing 118 pages and 6 plates. 
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Two Numismatic Supplements, Nos. XXXIIT and XXXIV, 
were published in the Society’s Journal and Proceedings 9 Vol. 
XVI, 1920. Nos. 3 and 5, under the editorship of Mr. W. E. M. 
Campbell, l.C.S. Some details are noted in the report under 
‘ Coins.” 

No progress has been made in the publication of the 
Indices to the Society’s Journal and Proceedings and Memoirs , 
sin^e the issue of the Index to the Journal and Proceedings 
for Vol. X. 1914. The indices to the Philological portions of 
the Journal and Proceedings , Vols. XI-XJII. 1915-17 and the 
Memoirs . Vols. 3 and 5 have now been prepared and they are 
in the hands of the Joint Philological Secretary for examina- 
tion. 

A circular was issued to all the members of the Society 
asking whether they were prepared to forego their claim to 
any of the following classes of the issues of the Society’s 
Memoirs: (a) letters, (b) biological science, (c) physical science, 
(d) anthropology. Several leplies have been received and 
their contents noted. 

Exchange of Publications. 

During the year the Council accepted nine applications 
for exchange of publications, viz. : — (1) From the Natal 
Museum — the Society’s Journal and Proceedings and Memoirs 
for their Annals. (2) From the Librarian in charge of the 
New Marine Library, Paris — the Society’s Journal and Proceed- 
ings and such portions of the Society's M emoirs as deal with 
Biological problems or have a bearing on Marine or Brackish 
Water Fisheries, for the publications of the library. (3) From 
the Peal Academic de Ciencias y Artes de Barcelona — the 
Society’s Journal and Proceedings and Memoirs for their 
Memoirs, Bulletin and Catalogue. (4) From the Editor of 
t: Chemical Abstracts” — the Society’s Journal and Proceedings 
and Memoirs for their periodical. (5) From the Burma Re- 
search Society — the Society's Journal and Proceedings only for 
their Journal. (6) From Dansk Naturhistorisk Forening, 
Copenhagen — the Society’s Journal and Proceedings and Me- 
moirs for their V idenskabelige meddelelser. The Society has 
offered the back vols. of the Society’s publications in exchange 
for an equivalent of their publications. (7) From the Durban 
Museum, Natal — the Society’s Journal and Proceedings and 
Memoirs for their Annals . The Society has offered the back 
vols. of the publications of the Society in exchange for their 
Annals extending over a similar period. (8) From the Straits 
Branch of the Royal Asiatic Society, Singapore — the Society’s 
Journal and Proceedings and Memoirs for their Journal. The 
Society has offered the back vols. of the publications of the 
Society .in exchange for the back vols. of their Journal extend- 
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ing over a similar number of years. (9) From the Museum of 
Comparative Zoology, Cambridge. Massachusetts — the Society’s 
Journals, and Proceedings and Memoirs for their publications. 
The back volumes of the Society’s Journal and Proceedings 
from Vols. 1 — XV and Memoirs Vols. I — VII have also been 
sent to the Museum, with a request to send the Society the 
back volumes of their publications over a similar period. (10) 
From the University of Illinois Library — the Society’s Journal 
and Proceedings and Memoirs for the publications of the 
University, including the Natural History Survey Bulletin. 
The University has been offered the Society’s Journal and 
Proceedings and Memoirs from 1905-1919 in exchange for an 
equivalent of their publications. 

An application from the Superintendent of the Archaeo- 
logical Survey of Burma was received asking for the Society’s 
publications in exchange for the ‘"Epigraphia Burmanica ” : 
as this periodical is included among the publications supplied 
to the Society by the Archaeological Survey of India in ex- 
change, the Council resolved to send as a presentation to the 
Survey the Society’s Journal and Proceedings only. 

Owing to a change in the Proprietorship of £ ‘ The Athe- 
naeum,” the supply in exchange of this periodical has been 
stopped. 

Philology, etc. 

Mr. J. T. Rankin has contributed a paper containing notes 
and extracts from two volumes of a Dacca Diary found by him 
in the Tndia Office Library. The Diaries are in two instal- 
ments, and cover the periods 1669 to 1682 and 1688 to 1691 
respectively. The second instalment of the Diaries is preceded 
by a historical retrospect and both are illustrated with foot- 
notes. The third instalment of the diaries covers the period 1736 
to 1748, and is preceded by a* short history of the incidents 
which took place before Dacca ceased to be the capital of Ben- 
gal. The amalgamation of the two trading companies into 
the United East India Company was effected at this period, 
otherwise there is nothing of importance to record regarding 
the English settled in Dacca at this time. 

Mr. H. Beveridge has contributed a paper in which he 
deals with a letter written in Turki by the Emperor Babar to 
his son Kamran about the year 1526 A.I). It contains admoni- 
tions of a political nature. 

An interesting paper on Hindu Astronomical Deities has 
been published by Mr. G. R. Kaye in which he deals with the 
main characteristics of the Hindu planetary deities, and the 
cults connected therewith. He has discussed in this connec- 
tion the Vedic and post-Vedic deities, various Astronomical 
myths. Mediaeval solar cults, the Geographical distribution of 
the temples devoted to sun worship, Mediaeval Ritual, Icono- 
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graphy of solar deities, the manual symbols, the present prac- 
tice of sun planetary worship and their various influences. 

Anthropology. 

Mr. Hornell has contributed to the Memoirs o i the Society 
a paper entitled “ the Origins and Ethnological Significance of 
Indian Boat Designs”. The various types of craft now used 
in India are described, and accounts, gleaned from various 
sources, given of the models employed in ancient times. The 
theory that Mediterranean culture has spread eastwards along 
definite trade routes is discussed in the light of the evidence 
afforded by boat-design. In an appendix: the author has dis- 
cussed the significance of the Oeulus in boat decoration. 

The following papers dealing with Anthropology, using 
the term in a wide sense, have been published in the Journal 
during the year : — 

Ck A Loom used by the Gaodar Herdsmen of Seistan.” By 
N. Annandale, D.Sc., F.A.S.B. (Vol. XVI, 1920, No. I). 

‘The Tigari — a primitive type of boat used in Eastern 
Bengal”. By Baini Prashad, D.Sc. (Vol. XVI, 1920, 
No. 1). 

A note on the above bv Maulvi 'Abdu’l Wall (Vol. XVI, 
1920, No. 1.) 

“ Opening Address in a Discussion on the Value of Bodily 
Measurements in Distinguishing Human Races”. Bv 
N. Annandale, D.Sc.. F.A.S.B. (Vol. XVI, 1920, No 3). 

In the last named paper Dr. Annandale has criticised 
existing anthropometrical methods. From experience gained 
in anthropological work in Calcutta he is of the opinion that 
more attention should bo paid to the descriptive part of 
physical anthropology than to measurements, which he consi- 
ders to be both necessarily inaccurate and in some points 
ao tu ally m i si ead in g . 


Biology. 

Dr. Annandale and Dr. Bami Prashad have published 
further notes on freshwater molluscs belonging to • genus 
Camptocerca s*. 

No further parts of Dr. Annandale’s “ Zoological Results 
of a Tour in the Far East ” have appeared during the year but 
other papers are now in the press and will be issued shortly. 

Mr. Konoyer has contributed notes on Vallisneria in 
which he draws attention to a number of characters by which 
the European, American and Indian forms can be discriminated. 

Mr. Haines has provided descriptions of a number of new 
species of plants from .Bihar and Orissa. 
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Physical Science. 

The following is a list of the papers published during the 
year : — • 

(1) Improvements in Measurements with Quadrant Elect- 
rometers. Part II, simplified arrangements for accurate and 
continuous work — By V. H. Jackson and A. T. Mukerjee. 
The paper is a continuation of the authors’ work on the same 
subject published in J.A.S.B., Vol. X. 1914. The authors have 
considerably simplified the arrangements described in the pre- 
vious paper for accurate and continuous work. 

(2) The Utility of Dessicants in Electrostatic Measure- 
ments. — By V. H. Jackson and A. T. Mukerjee. In this paper 
the authors have tested the relative efficiency of the various 
dessicants used in electrostatic measurements under strictly 
uniform conditions using Dolezulek electrometers. 

(3) The Purification of Indian Sesame (Til) oil. — By Hash- 
mat Bai and H. B. DunniclifT. Experiments are described in 
the paper undertaken with a view (i) to decolorise; (ii) to 
deodorise, and (iii) to harden the oil by methods capable of 
commercial application. 

(4) Note on Nitrogen. A new method of Preparation. — 
By Hash mat Bai. 

(5) f>n the nationalisation of Algebraic Equations. — By 
Nripeiulra Nath Ohattcrjee The present paper aims at meet- 
ing the objection raised by Prof. Mahendra Nath l)e in a paper 
published in J.A.S.B.. July, 1908. with regard to the method 
used by the author in an earlier paper on the subject. 

(6) The automatic control of tire .separation of a liquid into 
fractions limited by specified densities. — Bv II. B. Bunnicliff. 
The apparatus which is general in its application Avas revised 
by the author to control the run-off of the strong and weak 
waste acids recovered from the dipping pans used in the manu- 
facture of guncotton by the displacement process. 

Medical Section. 

Adjourned meetings of the Medical Section were held in 
October, November and December 1920. Papers were read 
by Dr. U. N. Bramachari, M.A., M.D., on The Minimum Cura- 
tive Doses of Quinine when given intravenously in Malaria, on 
Blood -pressure Observations during such Injections of Quinine, 
on New Antimonial Preparations in the Treatment of Kala- 
azar, and on The Resistance of newly formed red Blood Cor- 
puscles to Haemolysis: also by Major R, Knowles, T.M.S , on 
the Life of Pasteur, and on the Mechanism and Treatment of 
Snake Bite. The attendance at the adjourned meetings of the 
Medical Section has been disappointing : and most unfortun- 
ately it seems to be the case that when it comes to devoting 
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one evening a month to the consideration of scientific medical 
work and papers many of the leading medical practioners of 
Calcutta arc er otherwise engaged . 99 

International Catalogue of Scientific Literature. 

The most important event during the year under this 
head was the holding of a Conference in London with regard 
to the future of the Catalogue. The Conference was organised 
by the Koval Society and delegates were invited from the 
different countries. Dr. 11. 11. Hayden. O.I.E,, D.Sc., E.R.S., 
was elected by the Society as its delegate to the Conference. 
The decision of the Conference has been recently communicated 
to the Society. * 

During the year several volumes of the International 
Catalogue which were detained for want of transport facilities 
owing to the war were received from the Central Bureau and 
were despatched to the subscribers in India. Subscriptions 
covering the value of all copies of the Catalogue received up to 
date were collected and remitted to the Central Bureau in 
London. 

Index slips of almost all the scientific papers published in 
Indian Journals for which no slips have been sent to the 
Central Bureau before have been prepared, thus practically 
bringing the work up to date. These are being despatched to 
the Central Bureau. 

Bureau of Information. 

Very little work was done in this department of the So 
ciety’s activities, but after the census operations are over a 
large number of references arc expected. 

Catalogue of Sanskrit MSS. 

Notices of 11,264 MSS. have been written out, their con- 
tents arranged according to subjects, and, so far as possible, in 
chronological order. The second volume, on the Vedas, is in 
the press, hut owing to the paucity of good compositors and 
the high price of paper the progress is very slow'. A second 
Press is going to be engaged for the third volume, on Smrti. 

Arabic and Persian Manuscript Search and Catalogue. 

During the year 1919 no MS. was purchased on behalf of 
Government. 

The Government of India has continued the grant of 
Rs. 5,000 a year for the next five years for the purposes for 
which the Research Fund was instituted. 
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During the year 1920 the following eight Arabic, Persian 
and Urdu Manuscripts were purchased on behalf of Govern- 
ment : — (1) Al-Azhdru'l-Mulanathira fi'l-Akhbdri'l Mutamdtira 
by Jalalu’d-Dm ‘Abdu’r-Rahman B. Abu Bakr as-Suyutx. (2) 
Al-Masa’lu’l-Bahiyyatu’z-Zakiyya ‘ala’l-Masa’ili’l-Ithna ‘Asha* 
riyya by Abu’l Ikhlas Hasan B_. 'Ammar al-Wafa’l ash Shurun- 
liulall. (3) Kitab Adab al-‘Alim wa’l-Muta allim fi’l-Muka- 
tahat. (4) Kit-abu’l-Tazkira bv Sha.ykh Khalifa Shaykh # al- 
Katilun. (5) Sah‘a Sayyara by ‘All JRiza Khan. (6) Al- 
Eutuhat al-ltahiyya by Zakariyya B Muhammad al-Ansari. 
(7) Dewan-i-Mirza Tafta. (8) Dewan-i-Ma‘ruf. 

The preparation of the Catalogue of the MSS. in the Govern- 
ment collection on the lines of the Catalogue of two collections 
of Persian and Arabic MSS. preserved in the India Office Library 
by Sir E. Denison Ross and Professor E. G. Browne is in pro- 
gress. The Travelling Mawlavies were engaged in this work 
throughout both years. The amplification of the Society’s 
Catalogue of Persian MSS. continued from the subject reported 
last is in progress. 


Bibliotheca Indica. 

The following works have been published in the Bibliotheca 
Indica : — 

The Baudhayana Srautasutram Vol. 3, fas. 3, which has 
been edited with numerous footnotes by Dr. W. Caland. 

The Maitravaniya Upanisad fas. 2 which was formerly 
edited by E. B. Cowell has now been revised and re-edited by 
Mahamahopadhyaya Dr Satis Chandra Vidyabhusana. 

The Atmatattvaviveka fas. 3, which is a work on the re- 
futation of Buddhist Metaphysics, has been edited with 6 old 
Commentaries by Mahamahopadhyaya Vindhyesvari Prasad 
Dvivedin. 

The first of Minor Tibetan Texts contains the Song of the 
Eastern Snow Mountain in the Tibetan language with an 
English translation, together with an elaborate glossary and 
notes by Mr. Johan van Manen. 

Under Bardic and Historical Survey of Rajputana Dr. L. P. 
Tessitori has edited Chanda ran J (da Si rO Vithd Suje ro kiyo 
in the Bibliotheca Indica . It is a poem composed by Vlthu 
Slyo Nagarajota, a Cavana, at the stipend of rau Jcta Si of 
Bikaner, about the year 1535 A.D., to celebrate a victory 
obtained by the latter prince over Kamran. 

The sixth fasciculus of Udayanacarya’s Nyayararlikatdlpar’ 
yaparisuddJii edited by Mahamahopadhyaya Pandit Vindhyes- 
vari Prasad Dvivedin and Mahamahopadhyaya Lakshamana 
Sastri Dvavida has come out in No. 1432 of the Bibliotheca 
Indica . 

Of the odes of Shaikh Muslihu’d-Pi^n Sa‘dl ghirazl*, edited 
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by Sir Lucas White King, Kt , C.S.I., LL.D., one fasciculus of 

the first part (Tayyibat) containing odes 1-153 was published. 

Amal-i-Salih or Shah Jahan Kama of Muhammad Salih 
Kambo, edited by G YazdanI, M A., M.R.AS. Fasciculus IV. 

The Akbar-Nama of Abu’l Fazl — a history of the reign of 
Akbar including an account of his predecessors, translated from 
the Persian by Mr. H. Beveridge, I.C.S. (retired). Fasciculus, 

XI. 

• 

Coins. 

During the year the work of Honorary Numismatist has 
been carrie l on bv Mr. W. E. M. Campbell, I.C.S , in place of 
Lieut. -Col. H. R. Nevill, T C.S., who resigned. 

During 1919 Numismatic Supplement No. XXXII was 
published containing the following papers : — No. 198. Some 
Rare Mughal Coins, by H. Nevill. No. 199. The Reign of 
Alau-d-din Bahnian Shah by Capt. H. M. Whittell. Two 
Numismatic Supplements, Nos. XXXIII and XXXIV, have 
been published during 1920. In these Mr. S. H, Hodivala has 
continued his valuable work in connection with Mughal Mint 
Towns. A melancholy interest attaches to the paper by the 
Rev. Dr Taylor, on some Shah-i-Hind coins which he had in 
his possession as it is the last of the Jong series of numis- 
matic articles which he contributed during many years to our 
Journal. Dr. Taylor died on 21st Feb., 1920. 

A lengthy note has been contributed by Mr. 11 D Banerji 
on the coins of the Jajapella dynasty. The same author has 
also publbhed an account of Rratihara gold coins, gold coin of 
Cda^adeva, who lias been identified with the Paramara Udaya- 
ditya, Alamgirnagar, a new Mughal mint, and Guru-Govintla 
of Sylhet Notices of the Nisars of Shah jahan and a new 
thumpur Mohar of Akbar have been contributed by Mr. K. N. 
Dikshit. Anew gold coin of Chandragupta 11 is the subject 
matter of a note published by Mr. Prayag Rayah 

No additions of any importance were made to the coin 
cabinet of the Society during 1919. 

The coin cabinet has received few additions durii.g the 
year. Six ‘Adil Shahi Copper coins were presented by the 
Superintendent of the Archaeological Survey, Western Circle, 
Poona. The Society purchased 4 interesting early Muham- 
niedan silver pieces of possibly, an unknown type. Enquiry is 
being made regarding them from experts. 

The examination of treasure trove from the Central Prov- 
inces 1ms been taken over by the staff of the Nagpur Museum. 

The Honorary Numismatist reported on a find of 80 
Mughal rupees found in Bharatpur State : none was of great 
interest. 

The Society is in full accord with the Archaeological 
Department of the Government of India as regards the necessity 
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of keeping catalogues of the coins in public cabinets up to date, 
and is considering the possibility of producing a supplementary 
ist of additions made since the publication of the Indian 
Museum Catalogue. 

❖ 

Mahamahopadhvaya Haraprasad Shastri, M.A., C.I.E., 
P.A.S.B., President, delivered an Address to the Society. 

Annual Address, 1920. 

Ladies and Gentlemen, 

You have listened to the Annual Report prepared by 
the Honorary Secretary, Mr. Harley, who has, for nearly a 
year, conducted the affairs of the Society with prudence, 
promptitude and discrimination, for which I shall remain ever 
grateful to him. 

The principal event of the year is the settlement of a 
misunderstanding which threatened in the beginning of the 
3 r ear to terminate in a protracted law-suit But thanks to Mr. 
Harley’s tact and judgment an amicable settlement has been 
arrived at to the satisfaction of both the parties. The Society 
got some money and the re-building of the boundary wall was 
done at the expense of the Trust — a concession for which my 
thanks are due to Mr. Bompas, the Chairman of the Trust. 

During the year the building-scheme made some headway. 
A new scheme has been prepared and the Society lias approved 
of it ; and there is a strong Building Committee to push the 
work on. Tn the near future, a new palace, five stories high, 
will be added to the “City of Palaces.” It will be a great 
improvement to the locality. The Society will help materially 
in increasing the housing accommodation of Calcutta by add- 
ing eight flats on the top-floor. 

It is often said that the Council of the Asiatic Society is 
more important than the General Meetings of the Society held 
at 9-15 r.iu. on the first Wednesday of the month. My pre- 
decessor, Sir Henry Hayden, thought otherwise and he made it 
a point to attend every General Meeting where learned papers 
were read and discussed. I have followed his footsteps, and 
in these four years there is quite an improvement in the 
attendance at the General Meetings. And the meetings were 
often very lively and animated. The popularity of the Society 
depends on the success of these meetings. 

The Medical Section of the Society was in abeyance 
during the war. It has been revived during the year and 
there is a good deal of enthusiasm among our Doctors to 
improve the position of the section. Dr. Knowles and Dr. 
Brahmachari are at present the heart and soul of the Section. 

I hope in a short time the Society will find its member-list 
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improving. For the abeyance of the Medical Section was one 
of the principal causes of the loss of members. With these 
few remarks on the Annual Report I now proceed tc\ read my 
Address. 

The Address : 

I rise to-day with tremblings and misgivings. J will this 
day speak on a vital question of Indian History, Indian Reli- 
gion and Indian life. The entire Hindu community is interested 
in it and there are speculations towards its solution by scholars 
both ancient and modern ; but it is still regarded as mysterious 
and as involved in obscurity. The question is the inclusion of 
Siva in the Hindu Pantheon. That he was not a Vedic Deity 
goes without saying. That he had no share in the sacrifice is 
beyond question. That he got a share in the sacrifice, after a 
severe struggle as represented by the Daksayajna and its de- 
struction. is certain. 

Who is this Siva ? He is one of the Hindu Trinity. But 
the other triumvirates have their worlds, their palaces, their 
gardens, their attendants, their splendour, their power ; Siva 
however has none of these. He has no Loka, no palace, no 
garden. He lives at Kailasa, but he is not the lord of Kailasa. 
Kubera is the lord. He is a homeless vagabond, living on 
cremation and burial-grounds with no other companion than 
ghosts and goblins and so on. The other members of the 
Trinity have splendid dresses and ornaments and a complete 
paraphernalia of godhood. Siva covers himself with the skin 
of a tiger and often with the quaiters, i.e he goes naked. 
Then w ho is he ? There are so many deities in the Rg-Veda, 
Agni, Vayu, Varuna, Iiulra, Suryva, Savita, the Maruts often 
called Rudras, and others. But Siva is nowhere. The Meri- 
dian Sun is Visnu, who in later tradition flourishes as the 
second member of the Trinity. Brahma is first mantra, then 
food, then the Supreme Being in the Masculine, and then the 
all-pervading principle in the Neuter. But Siva is nowhere. 

There is a prevailing notion that the Vedic Rudra is Siva, 
but in the Rg-Veda, Rudra is almost always used in the 
plural. They are an assemblage of deities. They are identi- 
fied with the Maruts, the storm -gods. They are associates of 
indra, who loves them as his own children. They are called 
Rudras, because they screech in the atmosphere. In one 
place they are said to be born of Rudra in the singular and 
Prsni. the atmosphere god and the goddess of earth. But their 
paternity is differently explained in the different parts of the 
Rg-Veda. Their number is given nowhere in the Rg Veda. 
Hut in later literature they are said to be an assemblage 
of Eleven Rudras. They have nothing to do with Siva in the 
Rg-Veda, Rudras are fierce blit they may be pacified ; and 
w hen ’pacified, they cap do an immense amount of good. 
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In the two Yajus Samhitas, and in one or two hymns of 
the Rg-Veda. Rudra is often worshipped in the singular. 
Tn all parts of India except Bengal, Rudri or Rudradhyaya is 
memorized by every priest from_ his early childhood. The 
priests consider this Rudra to be Siva. They sometimes call 
him the Chief of the Assembly of Rudras and oftener the 
twelfth of the Rudras and their lord, the chiefship of the 
assemblage being assigned to Ganesa, the elephant headed son 
of Siva But this does not comprehend all the various aspects 
of Siva. 

In the later literature, the Saivas or the followers of Siva 
have developed several systems of Saiva Philosophy, the 
La ku lisa being (he earliest, the Pasupatas coming next and the 
Kasmlr School coming last of all. The KaSmir School was 
founded in the middle of the 9th century and the Lakulisa 
cannot go beyond the Gth. But these sects have absorbed in 
their works all that was best in the systems of the Hindu, Bud- 
dhist and Jaina Philosophies, and developed an Iconography and 
a system of worship which in richness surpasses all other sys- 
tems except perhaps the Tantric cults of Northern India. But 
even before the development of the oldest School of Siva cult 
the Author of Amarakosa gives forty-eight different names for 
Siva, showing how widely the worship of the god prevailed in 
India in the early centuries of the Christian era. He is now 
worshipped more in his phallic emblem than in images and 
statues, in the round. Though there was some emblem worship 
in the first few centuries of the first millenium of the Christian 
era, the worship of the emblem was universalized by Vasava, the 
founder of the Lingayata sect in the 1 1th century. In earlier 
centuries the images were more in evidence than the emblem. 
Even before the commencement of the Christian era Siva was 
well knowm and widely worshipped Shortly after his birth Bud- 
dha was taken to a temple of Mahesvara and MaheSvara came 
out in person and took Buddha in his arms. Ilofrath Biihler 
when he heard that the site of tlm birth place of Buddha had 
been identified, sent Rs. 890 from Vienna with instructions to 
find out the temple of Mahesvara if possible. Kautilya mentions 
Siva temples as an indispensable adjunct of every fort. Patafi - 
iali makes mention of Siva, Skanda and Visakha. So Siva- 
worship goes back to the Gth c entury B.C. Yet he is not 
mentioned in the ancient Vedas. So he must have his being 
between the end of the Vedic and before the commencement 
of the Buddhist period of Indian History. 

Is Rudra really our Siva? The two may be identical in 
some of the aspects, but in the majority of aspects they differ. 
The Rudra worship in the SamavedI Sandhya describes him as 

^ *rar in: i 

n 
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“ He is the reality. He is the truth. He is Supreme Brahman. 
He is Purusa. He is black and brown. He belongs to the 
Upper region. He has abnormal eyes and pervades • the Uni- 
verse. ” But the later conception 




“Siva is like a silver-mountain, moon-crested, with limbs 
brilliant with the radiance of a variety of precious stones, with 
four hands holding axe, mrga, boon-pose, no-fear pose, with 
a smiling benevolent look, seated on a lotus throne, propitiated 
with hymns by deities on all sides, with five heads and three 
eyes, clothed in a tiger-skin, .and the beginning and the seed of 
the Universe.’’ The conceptions materially differ. Who is 
then 8iva? or Mahadeva with forty-eight different names ? 

He has eight different Murtis. the Earth, Water, Fire, Aiz, 
Ether, the 8un,_the Moon and the Sacrtficer under eight 
different names, Sarvva, Bhava, Rudra. Ugra, Bhima, Isana, 
Mahadeva and the Fasupati. He sits in all his splendour in 
the midst of these eight dignitaries and he is daily worshipped 
by Brahmanas and Brahmanic. Hindus. Where is this splendid 
assemblage to be found \ 

There is a chapter in the Atharva-Veda. the 15th, which is 
regarded by all scholars, Indian and European, as mysterious. 
Its meaning is very little understood, hi the midst of a 
mass of poetry, it is a chapter in prose. In the midst of the 
archaic Vaidika language, it has the ring of classical fancy. 
Jn the midst of incantation, charms and necromancies, it is 
full of beautiful imagery. In the midst of archaic old-world 
conceptions, it looks like modern poetry, hi the midst of 
practical sacrificial details, it rises as a work of imagination. 
It is so wonderful that it strikes everybody who reads the 
Atharva-Veda ; and every one is at a loss to understand what 
it means, what it imports, what is the idea underlying it. It 
strikes one as a chapter on the glorification of the Vratyas. 
And who is a Vratya ? He is not as we commonly understand 
him Savitripatitah, a fallen Aryan, but he is an Aryan out- 
side the Vedic circle, an Aryan outside the Antardesa, the 
tract inhabited by the Vedic Aryans. He is on all sides of 
the Vedic settlement. He has no Brahmanic culture, no 
trade, no commerce. He is a warrior and a keeper of flocks. 
He has no permanent settlement and lives in a temporary one 
called vratyas. They roam about in hordes. They fight the 
Vedic Aryans. The* Vedic Aryans have their bows and 
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arrows. These have only bows without the strings. It is in 
fact a Banghi or Bank with which they fight. The Vedic 
Aryans had chariots of fine make with a place for the conceal- 
ment of weapons. They had horse-whips and reins. But the 
Vratyas had carts loosely planked over, drawn by horses and 
mules kept ineffectually under restraint by a Pratoda , a stick 
with a piece of leather-string attached to one end like that 
still used by our carters. They had peculiarly rude dress, and 
knew the use of silver ornaments only and not gold. 

The Brahmana of the Sama-Veda has a long chapter on the 
purification of these Vratyas. And curiously enough, when 
purified they are admitted to all the privileges of the Vedic 
Society — they can study the Vedas, perform the sacrifices, 
entertain Brahmins with food cooked by themselves, see mantras 
and even compile the Brahmanas. The Vratyas were in fact 
nomadic hordes of Aryans, but when they assumed a settled 
life they were fully admitted into the Vedic Society. But 
they were not allowed to bring in any of their possessions of 
their nomadic life to their new home. They had to distribute 
them among their old comrades still continuing in nomad 
life or among the so-called Brahmins of Magadliadesa. 

The wrong notion that the Vratyas were a race of fallen 
Aryans stood in the way of the right understanding of the 
15th chapter. The general notion was that it was meant to 
be a glorification of the Vratyas. But it is not known 
whether they were still then in nomad life or settled. But 
reading the chapter over and over again I found that the 
Vratyas induced the creator to look within himself, and he 
saw Suvarna, brilliance. That brilliance increased and grew 
up, and it became Tsana, it became Mahadeva, it became 
l^kavratva or the totality of the Vratya community, in other 
words, the spirit of the Vratya community, the god of the 
Vratya community. The rainbow became his bow, stringless 
bow like the bdngJns of the Vratyas. With the red outer 
edge he drove the enemy and with the inner blue edge he cut 
them. 

So the chapter is not exactly the glorification of the 
Vratyas, but of their spirit, of their god whom they bad lost, 
as stated in the Brahmana of the Sama-Veda. The Maruts 
instructed them in the Samans, the recital of which re-united 
them with their god and purified them for entrance into the 
Vedic community. This idea struck me and I read the 
chapter again and again with increasing interest, eagerness 
and enthusiasm And wonder of wonders ! I found my Siva 
there, fie is Isana, he is Mahadeva. Both these names are 
familiar to every Hindu. His bow was lying at Mithila with 
no string. It is a Vratya bow, never used with a string. It 
was Siva's bow. The king of Mithila promised the .hand of 
his daughter to any one who could string the bow. No one 
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succeeded but Rama and as a reward he won the daughter of 
Janaka. 

Other clues to the identification of our Siva with the 
Eka vratya followed in rapid succession. He went to the East, 
certain Sam ana followed him and certain of the gods. Their 
Sraddha or the goddess of devotion became his mistress, 
mantra became his Magadha or minstrel, supreme consciousness 
his .clothing, day his head-dress, night his hair. His ear-orna- 
inents were of silver (not gold). His precious stone was Kal- 
mali (speckled). The past and present were his footmen running 
along with his car. His mind was his cart. Matarisva and 
Pavamana were his draught animals. Wind was his chariot- 
eer. Whirlwind was his guiding stick. Fame and reputation 
were his fore-runners. Thus fully equipped as a Vratya in 
spiritualised form he goes to the East. So to the South, so 
to the West and so to the North, with almost the same 
accompaniments differing only in a few items. Thus from 
Antardesa he went on all sides This is what represents the 
tour faces of the Mahadeva. In the older legends Mahadeva 
had four faces and there are still images of Siva with four 
faces ; often his phallic emblem is endowed with four faces as 
iu Pasupatinatha. But it is said that the Brahma had five 
faces, and in a fight Mahadeva snatched away one of his 
faces and put it on the top of his four, facing upwards. This 
is again exemplified in the third paragraph of this chapter in 
which it is said Urdhvo-atislhat . “ He stood with his face up- 
wards.’’ 

He stood for a year. When the gods said why do you 
stand ? ” He said, “ Give me Asarndl (a Charpoi).” The gods 
gave him one. The four legs of the Charpoi were summer, 
spring, rains and autumn. The two long poles were Vrhat 
and Rathantara Samans and the two shorter ones were 
Yajna-Yajniya and Vama-Devva Sainan. Rks were the long 
strings, Yajus the short ones. The Vedas were the sheets 
and mantras the pillows. Saman was the seat and Udgltha 
was the support. Gods were attendants by his side and so 
on. The spirit of Vratya occupied all that was most sacred 
in the Vedic society and he is regarded as a source of all the 
Vedas. He sat on a Charpoi because the nomad Vratya* 
used Charpois. 

But the most striking and convincing clue to the identi- 
fication is given in the fifth paragraph of the same chapter. 
The eastern quarter from the AntardeSa gave him Bhava as 
his servitor, the southern quarter from the same Antardesa 
gave him Sarva, the western quarter gave him Pasupati, the 
northern Quarter gave him Ugra, the Dhruva gave him 
Rudra, upper regions gave him Mahadeva and the whole of 
the Antardesa gave him I§ana. Here w'e get the seven of the 
eight murtis of Siva, *iot however representing the five ele- 
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ments and the Sun, Moon and the Sacrificer; but Antardega 
the four cardinal points, the Zenith and the Dhruva. There 
is no Bhlma of the eight murtis For I believe the develop- 
ment of the idea of Akasa represented by Bhlma was not 
yet. That Akasa is_a very late conception is inferred from 
the way in which Ak*sa has been proved as an entity in 
Kanada’s Vaisesika Darsana. In our daily worship of the 
eight murtis we begin, as in this, from the East, though -the 
names of the presiding deities are not in the same order. 

In the same chapter we are told that if a learned Vratya 
comes into a house as an Atithi when the Agnihotra is proceed- 
ing, the Brahmin householder should receive him with honour 
and ask his permission for offering oblation to the fire. If he 
permits, the sacrificer goes on with his work, otherwise not. 
If he offers oblation with the Vratva’s permission he gets all 
the fruits of it ; if without his permission, he incurs sin. 
The Vratya seems to be above all sacrifices. So was Siva in 
Daksa-Yajha. He did not care whether his father-in-law 
Baksa invited him to the sacrifice or not, whether he gave 
him a share in the sacrifice or not. But his consort Sat! 
cared for it. aud when Daksa proceeded with his Yajna without 
Siva she gave up her life ; and a struggle ensued ; all the 
Universe was agitated and almost destroyed ; Daksa’s head 
was severed from his body and was substituted bv a goat’s 
head. At last, the sacrifice had to be completed with a share 
assigned to Siva. 

Thus was the spirit of the Vratya race fully and com- 
pletely and irrevocably admitted into the Hindu Pantheon. 
Thus the mystery surrounding the loth, chapter of the Athar- 
Veda is to a great extent cleared up and the significance of the 
legend of the Daksa-Yajna realised. Siva was the god of the 
nomads and he retains almost all his nomadic habits still. 
He has no house and no home. Ho is often ridiculed as a 
homeless vagabond and he does not disdain to Jive even in 
cremation-ground. He is fond of intoxicating drugs. He is 
not afiaid of snakes and serpents, in fact, he lives with them 
and makes them his ornament. He is the god of the nomad 
flock -keeper and therefore, rides on the bull. He is a nomad 
of nomads, the spirit of the nomadic horde. The nomadic 
Aryans have assumed settled life, but their god has not yet. 
Kalidasa says in one place that Siva revels in all that is 
regarded as impure, inauspicious and obnoxious by cultured 
society. All this is because he was the god of the nomad 
hordes, the Vratya s. 

Under the rules of the Society I now lay down my office 
and hand it over to Sir Ashutosh Mookerjee, Kt., C.S.I., M.A., 
r>.L , D.Sc., Ph.D., F.A.S.B., Saraswati, Sastravacaspati, 
Sambhuddhagamachakravarti, a grand personality w ;Jiu- has a 
strong hold on the Government and the High Court, who is 
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the life and soul of the University and of the Museum, who 
carries on the administrations of the Science Association and 
the Pandits* Association with consummate tact' and ability, 
who is the head of the Imperial Library and of the Calcutta 
University Institute. And he now brings the Asiatic Society 
of Bengal with its numerous ramifications within the scope of 
his many-sided activities. 

May this venerable Institution flourish under his care ! 

— < 0 — 

The President announced the election of Officers and 
Members of Council for the year 1921, to be as follows : — 

President. 

The Hon. Justice Sir Asutosh Mukhopadhyaya, Kt., 
C.S.I., ILL., I). Sc., F.R.S.E., F.R.A.S., F A.S.B. 

V ice- Presidents. 

Mahamahopadhyaya Haraprasad Shastri, C.I.E., M.A., 
F A S B. 

P. J. Bruhl, Esq., I.S.O., D.Sc., F.C.S., F.G.S., F.A.S.B. 

L. L. Fermor, Esq., O.B.E., A.R.S.M., D.Sc., F.G.S., 
F A S B 

Lieut. -Col. D. McCay, M.D., F\R.C.P., F.A.S.B., I.M.S. 


Secretaries and Treasurer. 

General Secretary : — A. H. Harley, Esq., M.A. 

Treasurer : — O. Martin, Esq. 

Philological Secretary: — Dr. A. Suhrawardy , If tikharul 
Millat, M.A., F.A S B (Bar-at-Law). 

Joint Philological Secretary ; — D. R. Bhandarkar, Esq., 
M.A., F.A.S.B. 

^Biology : — S. W. Kemp, Esq., B.A., 
Natural History D.Sc., F.A.S.B. 

Secretaries: — Physical Science — S. K. Banerji, Esq., 
I D Sc. 

Anthropological Secretary : — Ramaprasad Chanda, Esq., 
B.A. 

Medical Secretary : — Major R. Knowles, I.M S. 

Honorar}^ Librarian : — W. A. K. Christie, Esq., B.Sc., 
Ph.D., F.A.S.B. 

Other Members of the Council . 

•Upendra Nath Brahmaclmri, Esq., M.D., M.A., Ph.D. 
Ramesh Chandra Majumdar, Esq., M.A,, Ph.D. 
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Sir R. N. Mookerjee, K.C.I.E. 

G. E. Pilgrim, Esq., D.Sc., F.G.S. 

P. C.’ Mahalanobis, Esq., BSc., M.A. 

E. P. Harrison, Esq., Ph.D., F.Jnst.P., F.R.S.E. 

The President also announced the election of Fellows to be 
as follows : — 

Lieut. -Col. F. Wall, C.M G., I.M.S. 

U. N. Brahmachari, Esq., M.D., M.A., Ph.D. 

B. L. Chaudhuri, Esq.. B.A., D.Sc., F.R.S.E., F.L.S. 

The Meeting was then resolved into the Ordinary 
■ ral Meeting. 
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President . 

Mahamahopadhyaya Haraprasad Shastri, C.I.E.,M.A., F.A.S.B. 
Vice-Presidents . 

The Hon’ble Justice Sir Asutosh Mukhopadhyaya. Kt., C.S.I., 

D.L., D.Sc., F.R.S.E., F.A.S.B. 

F. J. Monahan, Esq., I.C.S. 

G. C. Simpson, Esq., D.Sc., F.R.S., F.A.S.B. 

N. Annandale, Esq. D.Sc., C.M.Z.S., F.L.S., F.A.S.B. 

Secretary and Treasurer. 

General Secretary : — A. H. Harley, Esq., M.A. 

Treasurer : — Oswald Martin, Esq., 


Additional Secretaries . 

Philological Secretary : — Abdulla Al-Ma’mun Suhrawardy, 
Esq., Iftikharul Miilat, M.A., Ph.D., F.A.S.B. 

/ Biology : — Major R. B Seymons Sewell, 

Natural History \ I. M.S., Succeeded b}^ N Annandale, Esq., 
Secretaries. ‘ 1 D.Sc., C.M.Z S., F.L.S.. F.A.S.B. 

^Physical Science : — S. K. Banerji, Esq., D.Sc. 

Anthropological Secretary : — N. Annandale, Esq., D.Sc., 
C M.Z.S., F.L.S., F.A.S.B. 

Joint Philological Secretary : — D. R. Bhandarkar, Esq., M.A., 
F.A.S.B. 

Medical Secretary * — Major R. Knowles, I.M.S. 

Honorary Librarian : — The Hon. Justice Sir Asutosh Mukho - 
padhyaya, Kt., C.S.I., D.L., D.Sc., F.R.S.E., F.R.A.S., 
F.A.S.B. 

Other Members of Council. 

P. J. Bruhl, Esq., I.S.O., D.Sc., F.C.S., F.G.S., F.A.S.B. 

E. Vredenburgh, Esq., B.L., D.Sc., A.R.S.M., A.R.C.S., F.G.S., 

F.A.S.B. 

Aga Muhammad Kazitn Shirazi. 

Upendra Nath Brahmachari, Esq., M.A., Ph.D., M.D. 

W. R. Gouriay, Esq., C.I.E., I.C.S. 

Ramesh Chandra Maiumdar, Esq., M.A., Ph.D. 

Sir R. N. Mookerjee, K.C.I E. 

G. E. Pilgrim, Esq., D.Sc., F.G.S. 
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DaUiot Kleriion. 

lOlffPeh. 5. 
1909 Mar. 3. 

1X94 Sept. 27. 
J915 Feb. 3. 

1903 Oct. 28. 
1919 July 2. 

1912 July 3. 

1916 Feb. 2. 

1904 Sept. 28. 

1911 May 3. 
1904 July 6. 


N.Il. 

1 

n. 

L.M. 

N.R. 

A. 

! R. 

i 

N.R. 

I R. 
L.M. 

R. 

N.R. 


Abdul Kader iSurfraz. Elphinstone Col- 
lege, Bomba)/ 

Abdul Latil. Khan Bahadur, Sved, Under- 
secretary, Government of Bengal 
Revenue Dept. Calcutta . 

Abdul Wali. Khan Sahib, o , Alimuddin 
Street, Calcutta. 

Ahmad Ali Khan, Hafiz, Superintendent, 
Rampur Slate Library. Rampur. 

Allan, Alexander Smith, m.b. Europe. 
(e/o Messrs Smith Stanistreet & Co.) 

Amin-ul -Islam, Khan Bahadur, Nawab- 
zada, b.l.. Inspector General of Registra- 
tion , Bengal. 

Andrews, Egbert Arthur, b.a. Tooklai 
Experimental Station , Cinnenara P.O . , 
J or hat, Assam. 

Andrews, William Edgar, b.a. (Oxon). 
La Martinicre , Calcutta. 

*Annandale, Nelson, d.sc., c.m.z.s., f.l.s., 
f.a.s.b. , Director, Zoological Survey of 
India, Calcutta . 

Atkinson, Albert Charles. La Marliniere , 
11, Loudon Street , Calcutta . [Dacca. 

Aulad Hasan, Khan Bahadur, Say id, 



XXX 


Dato of Election. 

1 


1917 April 4. 

N.R. 

Awati, P. R., m.a., Medical Entomologist, 
Central Research Institute. Kasaudi. 

1914 Mar. 4. 

.tf . 

Bacot, I. 31, Quai d'Orsay , Paris . 

1870 Feb. 2. 

L.M. 

Baden-Powell, Baden Henry, m.a., o.i.e. 
Ferlys Lodge , 29, Banbury Road, Oxford , 
England. 

1919 April 2. 

R. 

Bal, Surendra Nath. Calcutta University , 
Calcutta. 

1918 April 3 

N.R. 

i 

Ballabhdas, Dewan Bahadur, Banker 
and Zemindar. Jubbulpur. 

1920 Mar. 3. 

R. 

Ballardie, J. H. de Caynoth. 1 1 Van- 
sittart Row , Calcutta. 

1905 Mar. 1. 

R. 

Banerji, Muralidhar. Sanskrit College , 
Calcutta. 

1918 Feb 6 

N.R. 

Banerji, Narendra Nath, Supdt. of 
Telegraphs. Nagpur . 

1919 July 2. 

R. 

Banerji, Pramathanath, m.a., d.Sc. CtoZ- 
cutla University , Calcutta. 

1919 July 2. 

R. 

Banerji, Pramathanath m.a. b.l., Vakil, 
High Court. Calcutta . 

1907 Jan. 2. 

N.R. 

Banerji, Rakhal Das, m.a., Supdt., Ar- 
chaeological Survey. Western Circle. 
Poona. 

1918 Dec. 4. 

R. 

Banerji, Sudhangsu Kumar, Ghose Prof, 
ot Applied Mathematics, Calcutta 
University. Calcutta. 

1885 Nov. 4. 

R. 

Barman, Damodar Das. 55, Clive Street , 
Calcutta. 

1898 Mar. 2 

N.R, 

\ Barnes, Herbert Charles, m.a., i.c.s., 

Deputy Commissioner, Naga Hills. 
Kohima, Assam. [Bombay. 

1909 July 7. 

N.R. : 

Bazuz, Rangnath Khunraj. Cirgaon, 

1895 July 3. 

L.M. 

Beatson-Bell, The Hon. Sir Nicholas 
Dodd, b.a., c.i.e., i.c.s., Chief Com- 
missioner of Assam. Shillong. 

1907 Feb. 6. 

N.R, i 

Bell, Charles Alfred, c.m.g., i.c.s. The 
Elms , Darjeeling. 

1915 April 7. 

N.R. 

Belvalkar, Sripad Krishna, m.a., ph.D., 
Prof, of Sanskrit, Deccan College 
Poona. 

1909 April 7. 

R. ; 

Bentley, Charles A., m.b., d.p.h. Writers 9 
Building , Calcutta. 

1876 Nov. 15 

F.M. i * Beveridge, Henry, f.a.s.b., i.c.s. (re- 
tired). Pit fold , S hotter mill , Haslemere , 

Surrey , England . 

1917 Aug. 1. 

R. 

*Bhandarkar, Devadatta Ramkrishna. m.a. 
16, Lansdowne Rtad, Calcutta. 
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Date oi Election. 

1908 Nov. 4 

1909 July 7 

1893 Feb. 1 

1912 July 3 

1898 Feb. 2 

1918 July 3 

1895 Mar. 6, 

1919 Jun. 6 

1917 Oct, 3 

1910 Julv 6, 

1908 Jan. 1. 

1920 Sep 1. 

1906 July 4. 

1907 July 3. 

1909 Oct. 6. 
1909 Oct. 6. 

1901 June 5. 

1896 Jan. 8. 
*1900 May 2. 

1913 Apl. 2. 
1901 Mar. 6. 

1918 June 5. 


R. j Bhattacharji, Bisvesvar. 22, Vidyasagar 
Street , Calcutta . 

: R. i Bhattacharji, Shib Nath, m.b. 80, Sham - 
; i bazar Street, Calcutta. [Parganas . 

IL.M. ! Bodding, Revd P. O. Dumka. Sonthal 
R, | Bomford, Capt. Trevor Lawrence, i.m.s., 
j m.b., b.s., m.r.c.s., l.r.c.p. Eden Hos- 
pital. Calcutta. 

R. Bose, Amrita Lai, Dramatist. 9-2, Ram 
Chandra Mailra’s Tjane , Calcutta. 

R t Bose, Cham Chandra, Asst. Surgeon, 
Medical College. 52 2, Mirzapur St., 
Calcutta. 


R. *Bose, Sir Jagadis Chandra, Kt., c.s.t., m.a., 
n.Sc., c.r.E., f.a.s.b. Presidency College, 
Calcutta. 

R. Bose, Ojit Mohan, m b., oh. b. (Edin.) 
191 Bow Bazar Street. Calcutta. 

R. , Bose, Satyendra Nath, m.sc. University 
College of Science, Calcutta. 

N.R. Botham, Arthur William, i.e.s. Shillong . 

R. ; Brahmachari, Upendra Nath, m.a , Ph.D., 
m.d. 82/3, Cornwallis Street , Calcutta. 

N.R . 1 Brandon, Capt. Y A*. Indian Army , 52nd 
Sik'sh, F.F. Jullundar. 

R. ! Brown. Lieut.-Ool. Edwin Harold, m.d., 
j . j.m.s. (retired). 4, Harrington Street , 

; : Calcutta. 

A. *Bro\vn, John Coggin, f.g.s., m.Sc.. f.cj.s., 
Europe, (c o Geological Survey of India, 
Calcutta.) 

R. Brown. Percy, a.r.o.a. Government 

! School of Art , Calcutta. 

; R. ,*Briili], Paul Johannes, i. s.o., d .Sc., F.o.s. , 
f.g.s., f.a.s.b. 35, Bally gunge Circular 

. : Road , Calcutta. 

j F.M. ;*Burkill. Tsaac Henry, m.a., f.a.s.b. Bo* 

I j tanical Gardens , Singapur. 

| N.R. Burn. Richard, o.j.tc., t.c.s.. f.a.s b., 
i Commissioner. Benares. 

| N.R. Butcher, Flora, m.d. Nanda View Cot- 
tage, Ranikhet. l T . P. 

R. , Calder, Charles Camming. Royal Botanic 
Gardens, Sihpiu\ Howrah. 

N.R. ! Campbell, William Edgar Marmaduke 

i.e.s. Aligarh. ? 

A. : Campbell, Major W. L., i.a,, Europe 

j (do India Office.) 
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Date of Election. 

1918~JuIy 3. 

R. 

1915 Jany. 6. 

R. 

1920 Sep. 1. 

R. 

1909 Mar. 3. 

R. 

1905 July 5. 

N.R. 

1920 Sep. 1. 

R. 

1906 Jan. 3. 

A. 

1915 Oct. 27. 

N.R. 

1908 Feb. 5 | 

R. 

1911 June 7. 

R. 

1916 Jan. 5. 

R. 

1920 Sep. 1. 

R. 

1907 Sept. 25. j 

R. 

1893 Sept 28.! 

R. 

i 

1914 April 1. 

R. 

1907 July 3 

R. 

1909 Nov. 3. 

N.R 

1906 Nov. 7. 

i 

N.R. 

1915 Sep. 1. 

R. 

1920 Dec. 1. 

R. 

1907 July 3. 

A. 


j Campos. Joachim Joseph, m.b. 16/2, Royd 
Street. Calcutta. 

| Carter, Humphry G., m.b., ch.B., Econo- 
mic Botanist to the Botanical Survey, 
Indian Museum. 27, Chowringhee Road , 
Calcutta. 

Chatterjee, Nirmal Chandra. 52. Haris 
M ulcer jee Road , Bhowanipore, Calcutta. 

Chakra varti, Nilmani, m.a. Presidency 
College , Calcutta. 

Chakravarti, Vanamali. Cotton College, 
Gauhati. 

Chanda. Bamaprasad, B A. 37 A Police 
Hospital Road , Calcutta. 

Chapman, John Alexander. Europe, (cjo 
Imperial Library , Calcutta.) 

Chatter jee, Atul Chandra, i.c.s. 
Luck note. 

Cliattcrjec, Copal Chandra, m.b. 1 5, 
Premcliand. Rural Street , Calcutta. 

Chatterjee, Karima Kumar, f.r.c.s. 74, 
Dharamlola Street , Calcutta. 

Chatterjee, Khagendra Nath, b.a., b.l., 
Attorney-at-La\v. 12, Madan Mohan 
Chatterjee Lane, Calcutta. 

Chakladar, Ha ran Cliandra. 23/4, Sahana- 
gar Lane , Kalighut, Calcutta. 

Chatterjee, Promode Prakas. 8, Dixon 
Ijane , Calcutta. 

Chaudhuri, B. L., b.a., d.so. (Edin.), 
f.r.s.e., f.l.s. (Loud.). 120, Lower 
Circular Road , Calcutta. 

Chaudhuri, Gopal Das. 32, Beadon Row , 
Calcutta. 

•Christie, William Alexander Kynocli, b.Sc., 
Ph.r>., f.a.s.b. Geological Survey of India , 
Calcutta. 

^Christophers, Major Samuel Richmond, 
m.b., f.a.s.b., i.m s. Research Labora- 
tory, Kasauli. 

Clarke. Geoffrey Roth, i.c.s., Director 
General, Posts and Telegraphs. Simla . 

Cleghorn, Maude Lina West, f.l.s., f.e.s. 
12. Alipur Road. Calcutta. 

Connor, Lieut. Col. F. P. No. 2, Upper 
Wood Street, Calcutta. 

Cotter, Gerald de Purcell, b.a., f.g.s. 
Europe ( cjo Geological Survey of India.) 



Date ot Election 


1887 

Aug. 

25. 

R . ; 

1895 

July 

3. 

F.M. 

1873 

Dec. 


F.M. 

1918 

April 

3. 

N Li 

1915 

Sep. 

1. 

R. 

1896 

Mar. 

4. 

L.M. 

i 

1912 

April 

3 

N li. 

1917 

April 

4 

R. 

1910 

Jan. 

5. 

R. i 

1 

1895 

Sept. 

19.; 

NR 1 

i 

1917 

June 

0. 

R. ! 

1904 

Sept, 

28. 

N.R. 

1906 

Dec. 

5. 

N.li. 

1916 

Dee. 

6. 

R. 

1910 

May 

4. 

L.M. 

1907 

Oct. 30. 

N.R. 

1920 

Aug. 

4. 

R. 

1898 

Jan. 

5. 

R. 

1919 

Nov. 

5. 

N.R. 1 


Criper, William Risdon, f.c.s., f.i.c., 
a.h.s.m. Konnagar, E.I.R. , 

Gumming, Sir John Ghost, k.o.i.e , c.s.i., 
c.T.E., i.c.s. (retired). E.I. United 
Service Club , 10, Si James Square , Lon- 
don. 

Dames, Mansel J/mgworth, x.o.s. (retired). 
Vent nor . Woddand Road , Oidldjord, 
Surrey. England . 

Das, Jagaunath, Ratnakar, b.a., Private 
Secy, to Srimati Maharani of Ajodhya. 
The Rajsadan , Ajodhya. 

Das-Gupta, Idem Chandra, m.a., f.g.s., 
Prof.. Presidency College. Calcutta. 

Das-Gupta, Jogendra Nath. b.a. (Oxon), 
Barr ist or -at -Law. 38/2, Lower Circular 
Road , Calcutta. 

Das, Kasi Nath, Prof., Ravenshawe Col- 
lege. Cuttack. 

Datta, Rasik Lai, o sc., Asst. Professor, 
Calcutta University. 78, Manickiola 
St.. Calcutta. 

David. David A. 55, Free School St.. 
Calcutta. 

De, Kira li Chandra, b.a., i.c.s., Commis- 
sioner. Chittagong. 

Deb, Kumar Harit Krishna, m.a.. Zemin- 
dar, Sobhabazar Raj bat i. Raja Nava - 
krishna St.. Calcutta. 

De Ceiircv, William Rlennerhasset. Led - 
dies dale Estate , Naduivatum P.O., Nil - 
girts. 

Dentith, Arthur William, i.c.s. Shil- 
long. 

Dharmapala, Anagarika, Secretary, Moha- 
bodhi Society. 40, Baniapooker Lane , 
Calcutta. 

Dhavle, Sankara Balaji, i.c.s. Ranchi. 

Dixit. Sri Ram, b.a., Dewan of Banswara , 
Rajputana. 

Dikshit, K. N. ofjg : Supdt. y irchaeo- 
logical Survey , Eastern Circle , Calcutta. 

Dods, William Kane, x\gent, Hongkong 
and Shanghai Banking Corporation. 
Calcutta. 

Dube, Babool Mayeshanker. R. N . 

, School, Fathpur. [Jaipur) 
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Date of Election. j 

1909 Nov. 3. I A. l*Donovan, I^icnt -Col. Charles, m.d., t.m.s., 
f.a.s.b. Europe, (co Medical College , 
Madras .) 

1902 July 2. | 11. T)oxev, Frederick. 03, Park Street . CV/J- 

cuifa. 

1909 Aug. 4. N.R. Drake-Broekman, Digby Livingstone, 

i.o. s. Saharanpnr. IJ.P. 

1917 June 6. A. Dunn, T. O. D. Europe, (c o Education 
j Dept.. Bengal) [cutta. 

1914 Sept. 2. R. | 1-iitt, B. C. 172, Manicktola Street, Cal- 

1920 April 7. R. | Dutt, Kumar Krishna. 10, Bastings 

Street. Calcutta . 

1910 April 0. A. j Ebden. Capt. F. T. V.. 13rd Carnatic In- 

1 jantry. Europe, (c o India Office.) 

1910 April 6. R. ! Elmos, Dr. Cecil H. Hai rin gton M an sion , 

. Calcutta. 

1911 Nov. 1. R. Esch, V. J.. Architect. Victoria ; Memo- 

rial Building , Cathedral Avenue . Maidan , 
Calcutta. 

1904 Aug. 3. R. *Fermor, Louis Leigh, a.k.s.m., d.sc., f.g.s., 
f.a.s.b. Geological Surrey of India , 
Calcutta. 

1906 Oct. 31. N.R. Finlow. Robert Steel, Fibre Expert and 

| Dir. of Agri. Dacca. 

1907 Mar. 6. R. | Firminger, The Ven’ble Walter Kelly, nr. a., 

b.d., f.r.g s., Archdeacon of Calcutta 
St. John's House. Council House Street , 
j Calcutta. 

1913 Nov. 5. R. Fox. Cyril S., b.Sc., m i.m.k.. f.g.s. Geo- 
logical Survey of India , Calcutta. 

1919 April 2. N.R. Friel, R., i.c.s. Jorhat, Assam. 

1903 Mar. 4. A. *Cage, Lieut. -Col. Andrew Thomas, m.a., 

m.b., B.Sc. t F.L.s. . F.A.S.B., T.M.s. Eu- 
rope . (cjo Royal Bot . Cardens , Howrah.) 
1893 Jan. 11. N.R j*Gait, His Honour Sir Edward Albert, 

K.C.S.I., C.S.J.. C.T.E., F.A.S.B., I.C.S. , 

Lieutenant-Governor of Bihar and 
Orissa. Ranchi. [fornia ) 

1919 Feb. 5. A. Galoostian, V. M. Europe . (Sanger Cali - 
1919 Nov. 5. N.R. Gambhir, J. S. Shamaldas College , Bhav- 
nagar , Kathiawar. 

1912 Mar. 6. R. Ganguli, Manmohan, b.f.., 50 Raja Raj- 

I battev Street , Calcutta. 

1909 Oct. 7. R. I Ganguli, Ordhendhu Kumar. 12, Gan- 
guli 9 s Lane, Calcutta . 
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Oato of Election. 


1920 Mar. 

3. 

N.R. 

1905 July 

5. 

R. 

1912 Aug. 

7. 

R. 

1918 Feb. 

H. 

R. 

1907 Mar. 

o. ! 

! 

It. 

1869 Feb. 

! 

3 ! 

N.R. 

1920 May 

5. | 

R, 

1912 Sept. 

4. 

R. 

1919 Feb. 

5. 

N.R. 

1907 Mar. 

6. j 

R, 

1920 July 

7. : 

R. 

1909 Jan. 

' 

R. 

1910 Sept. 

7. 

N.R. 

1905 May 

3. 

i 

F.M. 

1910 Mar. 

2. ' 

N.lt, 

1900 Dec. 

5. • 

L.M. 

1917 June 

(> 

N.R, 

1919 Mar. 

5.1 

N.R. 

1915 Aug. 

4. 

H, 

1901 Mar. 

6. 

N.R. 

1892 Jan 

r>. 

F.M. 

1907 Aug. 

7. 

A. 

1908 June 3. 

N.R, 


Gangnli, Capt. P., i.m.s. Rawalpindi. 
Ghosh, Amulva Char an, Vidyabhusana. 

82, Manicktolla Street, Calcutta. 

Ghosh, Atal Behari, m a., b.b. 59, Sukea 
Street, Calcutta. 

Ghosh, Ekendra Nath, m.sc., Prof. 

of Biology. Medical College. Calcutta . 
Ghosh. Prafulla Chundra, m.a. Presi- 
dency College , Calcutta. [dial. 

Ghosh, Prata])a Chandra, b.a. Vindya- 
Ghosh, Sukliendro Nath, v ,. a ., b.sc. 117. 

DharamtolJah Street . Calcutta. 

Ghosh. Tarapada. 14, Paddapuker Street, 
K idder p u r , Ca Icutta . 

GhulamMohiud-din Sufi. Normal School. 
A mraoti. 

Goenka. Roormall. 57, Burtolla Street. 
Calcutta. 

Gourlay, Major 0 A., I.M.S. Presidency 
I Ceneral Hospital, Calcutta. 

Gourlay, William Robert, c.i.r., t.c.s. 
I Covt. House , Calcutta. 

'^Gravely. Frederic Henry, d.So. . f.a.s.b. 

I Covt. Central Museum, Madras. 
i Graves, Henry George, a.r.s.w. 52, Crad- 
| ington Hoad, Bedford , England. 

*Greig, Major Edward David Wilson, 
i\t . b . , f.a.s.b , i.m.s. Simla. 

Grieve, James Wyndham Alleyno. Deputy 
( Conservator of Forests. Jalpaiguri. 
Gupta, Kisorimohan, m.a., Prof, of His- 
tory, M.G. College. Sylliet, Assam. 
Gupta, Siva Prasad. Satyaupavana, 
Benares City. 

| Gurner, C. W., t.c.s. 12. Store Hoad , 
B ally g an ge , Calcutta . 

| Habibur Bah man Khan. Baees. Bhihan- 
pur , District Aligarh. 

| Haig, Lieut. Col. T. Wolseley, o.m.g.. 
Indian Army. H. B. M.’s Legation. 
Tehran , Persia. 

!* Haines, Henry Haselfoot, f.c.h., f.l.s., 
f.a.s.b. Europe. 

Hallo wes, Kenneth Alexander Knight, 
b.a., a.r.s.m., F.G.S., Assistant Superin- 
tendent, Geological Survey of India. 
. Calcutta . 
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Date of Election. ' 

1916 Jan. 5. N.R. | Hamilton, C. J. Patna University , Patna. 

1913 May 7. N.R. i Hankin, E. H., m.a., d . s c ., Chemical Ex- 

| aminer , Agra. 

1885 Feb. 4. L.M. j *Haraprasad Shastri, Mahamahopadhya} 7 a, 
o.i. is., m.a. , f.a.s.b. 26, Pataldanga 
Street, Calcutta. 

1920 May 5. | R. Harcourt, Major E. 8. United Service 
Club, Calcutta. [cutta. 

1912 May 1. R. j Harley, A. H.. m.a. The Madrasah , Cal - 
1902 Dec. 3. N.R. Harnarain Goswami, Shastri. Hindu Col- 
lege, Delhi. 

1908 April 1 j R. Harrison, Edward Philip, rh.D., f.r.s.is 
! The Observatory , AH pur, Calcutta. 

1897 Feb. 3. ! F.M. :i: Hayden, Sir Henry Herbert, Kt., c.i.e., 

j D.SC. , B.A B.E., B.A.T.. F.G.S., F.A.S.B., 

Oriental Club, Hanover Square, London. 
1911 June 7. j R. i Hedayat Husain, Shams-ul-Ulama Muham- 
mad. 7-1, Ramsanker Roy's Lane, Cal- 
cutta. 

1919 Nov. 5. I N.R. Hcmraj, Raj Guru. DhoJcatol , Nepal. 

1908 June 3. \ R. Heron, Alexander Macmillan, n.sc., f.g.s., 

Assoc, ins!-, c is. Geological Survey of 
India. Calcutta. 

1920 Feb. 4. j N.R, Hill, H. B. 0. P.O. Chabna. [Damoh, C.P. 
19 LI April 5. : N.R. HiralaL Rai Bahadur, b.a.. m.r.a s, 
1891 July l. i N.R. ^Holland, Sir Thomas Henry, k.c.s.t., 

K.O.I.E., I). Sc.. A. 11 C.S.j F.R.S., F.G.S. , 

f.a.s.b., President, Indian Munitions 
: j Board. Simla. 

1910 Jan. 5. ; A. ! Hope, Geoffrey 1)., b.sc.. rh.p Europe. 

; | (c/o Indian Tea \ Association ) 

1914 Feb. 4. ; R. | Hornell,W. W., Director of Public Ins- 

truction, Bengal. Calcutta. 

1920 Dec. 1. N.R. Hoti, Major Moliained Akbar. Chief of 
Hoti, P.O. Holi, N.W.F.P, 

1873 Jan. 2. I L.M. TIoustoun, George L., f.g.s. Johnstone 
Castle, Renfrewshire, Scotland. 

1918 Feb. 6. 1 R. j Hui, Rev. Sramana Wan. 4 , Tiretta Bazar 
\ | Street, Calcutta. 

1911 Feb. 1. A. Insch, Jas. Europe, c/o Messrs. Duncan 

Bros. Calcutta. 

1920 Dec. 1. R. Ivanow, W. 77, Elliott Road, Calcutta. 


1904 Jan. 6. A. Jackson, Victor Herbert, m.a. Europe. 

(c/d Patna College , Bankipur). 

1916 Jan. 5. N.R Jain, Kumar Devendra Prasad, Secy. All- 
India Jain Association. Arrcth. 
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*I)ate of Kk'di 

1907 Sept. 25.jN.ll. j Jenkins, Owen Francis, i.c.s. Badaun. 

1908 June 3. R. | Jones, Herbert Cecil, a.r.s.m., a.R.C.S., 

f.o.s. Assistant Superintendent, Geologi- 
cal Survey of India, Calcutta . 

L911 Sept. 1. N.R». Juggarao, Sree Raja Ankitam Venkata. 

Zemindar of Shermahamadpuram, Daba- 
gardens , V izagapat am . 

1911 Nov. 1. N.R. Kamal ii dd in Ahmed, Shams-ul-Ulama. 
Madrasah , Chittagong. 

189 L Feb. 4. ’ N.R. Kapur, Raja Ban Behari, c.s.i. Burdwan. 
1911 Jan 1. N.R. Kaye George Rnsby, f.r. a. s., Simla. 
19IR July 3. F.M. Kazunobu, Kanokoge, Prof, of Philoso- 
phy, Tlie Keio University. Europe . 

(e'o Japan (se Consulate, 1, Loudon St., 
Calcutta . ) 


I!)20 Feb. 4.1 

R. 

Keir, W. T.. Asst. Architect to the Govt, of 
Bengal. Writers Building Calcutta. 

l!) JO May 4. 

; ft- ! 

j*Kemp, Stanley W., b.a., d.sc., f.a.s.b. 
27 Chowri nghee Road , Calcutta. 

IS82 Mar. ]. 

i N.R. 

Kennedy, Pringle, m.a., ij.l. Mozaffcrpur. 

Jill? April 3. 

| N.R 

Khaiina. Ram Nath, c o Mr. B. Dhani 
Ram. Curgaon. 

1020 Mar. 

R. 

Khuda Bakhsh, S., Bar.-at-Law. 5, Elliott 
Road , Calcutta. 

Il’OO April 7. 

1 ft- 

Kilner, John Newport, m.b., f.r.c.s., 
b.h.o.p. 14. Garden Reach , Calcutta. 

1020 July 7. 

i ft 

Kar, Sites Chandra. 47, Corporation 
Sired, Calcutta. 

0120. July 7 

R. 

Knowles. Majoi R. 63, Park Street, Cal- 
cutta. 

101.0 Mar. 2. 

R. 

Kirkpatrick, W. Chartered Bank Build- 
ings , Calcutta. 

1920 Mar. 3. 

R. 

i Laliiri, Jagadindranath. 91, Upper dr- 


| cular Road y Calcutta. 

1918 Feb. 6. N.R. i Laiq Ahmad Ansari, Shaikh, Historical 

; Research Ofiiee. Bhopal. 

1887 May 4. L.M. i Lanman, Charles Rockwell. 9, Farrar 
I Street , Cambridge. Massachusetts, U.S. 
America. 

1919 Nov. 5. R Larmour, F. A. 60, Bentinck Street , Cal- 

j cut la. 

1889 Mar. 6. L.M. *La Touche. Thomas Henry 'Digges, b.a., 

I f.g.s., f.a.s.b. Alfriston Hills Road , 

Cambridge, Engla?id. 

1914 Aug. 5. R. | Law, Bimala Charan, b.a. 24, Sukea St . , 
I Calcutta. 
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Date ot Klcction, 


191l¥eb. 1. 

R. 

1914 July 1. 

R. 

1902 July 2. 

N.R. 

1918 Juno 5. 
1911 May 9. 

N.R. 

R. 

1906 Oct. :u. 

N.R. 

1870 April 7. 

L.M. 


Law. Narendra Nath, m.a., b.l. 96, 
Amherst St Calcutta . 

Law, Satya Charan, m.a., b.l. 24, Sukea 
St.. Calcutta. 

Leake, Henry Martin, m.a., f.l.s. Nawab - 
yunj , Cawnpnre . 

Lees, Donald Hector, r.c.s., J alpaiguri. 

Lomax, C. E., m.a. La Martinierc, Cal- 
cutta. 

Luard. Lieut. -Col. Charles Eckford, m.a. 
(Oxon). Indian Army. Sehore , C.P. 

Lyman, B. Smith. 708 Locust Street , 
Philadelphia , 17. S. America. 


1893 Jan. 11. | 

1 

L.M. 

1905 Aug. 2. 

R. 

1913 Mar. 5. 

N.R. 

! 

1898 Jan. 11. j 

j 

L.M. 

i 

i 

| 

1916 June 7. 

i 

N.R. : 

1920 Mar. 8. 

R. 

1906 Dec. 5. 

R, 

1911 Mar. 1. 

R. j 

1 1 

1 

1918 Aug. 7. 

B.I 

1918 Feb. 6. 

Nil. 

1920 June 2. 

R. 

1916 Feb. 2. 

R. 

1912 Jan. lO.j 

N.R. 

1913 June 4. 

R. 


Maclagan. The Hon Sir Edward Douglas, 
m.a.. k.c l. io., o.s.i., i.c.s.. Lieutenant- 
Governor of the Punjab. Lahore. 

*McCay, Lieut. -Col. David, m.d., f.a.s.b., 
r.M.s. 15, K yd Street. Calcutta. 

MacMahon, P. S., m.So. , b.Sc. Canning 
College , Lucknow. 

Madho Rao Seindia, Iiis Highness Maha- 
rajah Colonel Sir, A lijah Bahadur , 
g.c.si.. g.c.v.o., A.n.c . , ll.d., Maha- 
rajah of Gwalior. Jai Bilas. Gwalior. 

Mahajan, Surya Prasad. Murarpur.Gaya . 

Mahalanobis, Prof. P. C., b.Sc., m.a. 210, 
Cornwallis Street , Calcutta. 

Mahalanobis, Subodh Chandra b.sc., 
I'.r.s.e., r.R.M.s. 210, Cornwallis Street , 
Calcutta. 

Mahatap, The Hon. Sir Bijoy Chand, 
k.c.s.l, Maharajadhiraj of Burdwan. 
6, Alipur Lane , Calcutta. 

Maitra. Jatindra Nath. Physician and 
Surgeon. 08 a, Beadon St.. Calcutta. 

Maitra, Sisir Kumar, Principal, Indian 
Institute of Philosophy. A malner , Bom- 
bay Presidency . 

Majumdar, N. (1. 70, Buss a Road , North. 
Calcutta. 

Majumdar, Narendra Kumar, m.a., Asst. 
Prof. Calcutta University. Calcutta. 

Majumdar, Rai Jadunath, Bahadur, 
Government Pleader. Jessore. 

Majumdar, Ramesh Chandra, m.a., Ph.D. 
16, Chandranath Ghatterji Street , Bho - 
ivanipur , Calcutta. 
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Da to of Election 

1918 Feb. 6. 
1901 June 5. 
1899 Aug. 30. 

1919 Oct. 10. 

1905 Dec. (*>. 

1919 Oct 29. 

1920 Aug. 4 

1920 Aug. 4. 

1919 June 4, 

1920 Dec. I. 

1917 Mav 2, 
1886 Mar. 3. 

1884 No v. 5. 

1884 Sept. 3 

1912 June 5. 
1916 Nov. 1. 

1919 June 4 

1919 Nov. 5. 
1911 July 5. 

1906 June 6. 
1919 April 2. 
1916 Feb. 2. 
1909 May 5. 
1895 July 3. 
1906 Dec. 5. 
1919 Feb 5. 


R. 

N.R. 

N.R. 

N.R. 

F.M. 

N.R. 

R, 

I K. 

N.R. 
! R. 


Manen. Jolian van, off. Librarian, Imperial 
Library. Calcutta . 

Mann, Harold Hart, d.s c ., m.Sc., f.l.s., 
Principal, Agricultural College. Poona . 

Mannu Lab Rai Bahadur, Retired Civil 
Surgeon. Rai Bareli . 

Maury, Rev. J. C. Ewing Christian 
College , Allahabad. 

Marsden, Edmund, b.a.. f.ii.g.s. 1 2, Eler- 
dale Road , Hampstead , London. 

Marten. John Thomas. Z/o/eZ OecZZ, Simla . 

Martin, Harold 0 and 7 CZZve Street , Cal - 
cuila. 

Martin, Oswald 6, and 7, CZwe Street . 
Calcutta. 

Matthai George. (VoaZ. College , Lahore . 

Mazumdar, B.C. 33 be. Lansdowne Road, 


Calcutta. 

A. Meerwarth. Dr. A. M. Europe. 

LM.I Mehta, Rnostumjec Dhunjibhov, c.t.is. 
j 9, Rai net/ Park Bally gunge, Calcutta. 

N.R. i*Middleniiss, Charles Stewart, b.a., f.g.S- . 
j F.A.s.n. Kashmir, Srinagar. 

A. i Miles. William Hairy. Europe . (c o 

| A/o.s'/tV. J l\l ackillican c£? Co .) 

N.R. j Misra, Chainpnram. Rariobgarh, Oudli. 

R j Mitra. Ada r Chandra, b.l. 1 64, Bow Street, 

; Calcutta. 

R. ; Mitra, Dr. Ainulya (Chandra, Medical 
! PuK'.tilioiiei . Hurd wan. 

N.R. | MDra, Pramatho Nath, Pleader, Malda, 

N.R. | Misra. Rai Bahadur Pandit Shyam Behari, 

1 b.a., l. Deputy Collector. Unao . 

: Oudlt. 

R. 1 Mitra. Kumar Man math a. Nath. 34 
Shampnkur Kind. Calcutta. 

R. | Mitra, Panehanan. Bangabast College , 
i Cat cuila. 

R. j Mohammad Yusuf, Hashimi, m.a. The 
M adrasnh . Calcutta . 

N.R. I Mohvuddin Ahmad. Abul-Kalam, Azad. 
j Ranchi. 

R. Monahan, Francis John i.e.s. Harrington 
J Mansions, Calcutta. 

N.R.j More, Major James Carmichael. 51st 
Sikhs. Kuwait, Persian Gulf. 

R. I Moreno, 11. W. B., b a., ph.D. 12, W ellesley 


m Street , Calcutta. 



Date of Election. 

1912 Jan. 10. 

1909 Mar* 3. 

! 

1899 Sept. 29. 
191(5 Mar. 1. 
1898 May 4. 

1894 Aug. 30. 

1919 Feb. 5. 

1880 May 5. 
1908 Feb. 5. ! 

I 

I 

1892 Dee. 7. ! 

1906 Mar. 7. 

1920 Feb. 4. 
1918 Sept 2.-,. 

1916 July 5. 

1914 Feb. 4. 

i 

1901 Mar. 6. j 

1917 Mar. 7. ! 
1889 Aug. 29. | 

1913 July 2 

1910 Feb. 2. 
1906 Dec. 5. 

1915 April 7. 


xl 


R. I Muhammad Kazim Shirazi. Aga. 23, 
i ! Lower Chitpur Road, Calcutta. 

\ R. i Mukerjee, Bra j ala] , m.a., Solicitor. 12, 
j Old Post Office Street, Calcutta. 

R. | Mukerjee, Jotindra Nath, b.a., Solicitor. 

| 3, Old Post Office Street , Calcutta. 

R. Mukerjee Prabhat Kumar, Bar.-at-Law. 
14a, Ramtanoo Bose Lane, Calcutta. 

R. Mukerjee, Sir R. N., k.c.i.e. 7 , Harrington 
Street, Calcutta. 

R. Mukerjee. Sibnarayan. Uttarpara , Bally. 
N.R. Mukerjee, Tarakuath. Fallca Colliery, 
i N irsh achate P O.. Manbhum. 

L.M. *MukkopacMivaya, The Hon. Justice Sir 
5 Asiltosll, Kt., O.S.f., M.A., D.L., D.Se., 
| f.r.s.e., k.r.a.s., f.a.s.p., 77, Russa 

, Road , {North). Bhowanipvr, Calcutta. 

R. j Mukhopadkyaj a, Girindra Nntli, b. a., m.i>. 
| 156. Haris Mukerjee Road, (North), 

| Bhowan l p u r . Ca lent t a . 

R. j Mukhopadhyava, Pauchanan. 40. Bechoo 
: Chatter ji's Street , Calcutta. 


H. j Naliar. Pimm Chand, Solicitor. 48, Indian 
l Minor Street, Calcutta. 

N R. j Narayan, Brij. Rose Cottage , Simla. 

N.B. j Narayan, Prince Victor N. Coach Bihar. 

R. 1 Nascer Hosein Khayal. Syed. 78, 

| Prinsep St.. Calcutta. 

R. j Nawab Ali Ohaudhury, The Hon. Nawab 
! Syed. 27. Weston Street, Calcutta. 

N.R. i Nevill, Lieut. -CoJ. Henry Rivers, i.e.s 
Cranagh, Simla. 

A. j Newton, Rev. R. P., m.a. Europe. 

L.M. I Nimmo. John Duncan, cjo Messrs. W ah 
1 ier Duncan <£• Co 137 West George 

j Street, Glasgow. 

N.R. i Norton, E. L., i.e.s., District Magistrate. 

Orient Club Building , Chow patti, Bom - 
bay. 


A. 

R, 

R. 


Oka, Rev. 1 R. Europe, (cjo Bangae & Co. 
Calcutta.) 

O’Kiiiealv, Lieut. -Col. Frederick, m.r.c.s., 
(Eng.), l.r.c p. (Lond.). i.m.s. Writer's 
Building Calculi a. 

Otani, Count Kozui. (c/o Consulate-Gen- 
eral of Japan , Calcutta.) 
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Date of Kloet-ion. 

1007 July 3. A. 

1920 Aug, 4. N .1 

1020 Jan. 7. N.I 
1004 Aug. 3. N.I 

1019 Nov. 5. R. 

1910 April 0. A 

1906 Doc. 5. A. 

1888 June 6. L.M. 
1877 Aug. 3. |N.R 

1889 Nov. 6. L.M. 

1014 Nov. 4. i R. 

1904 June I. j R t 
1910 Aug. 3 . : R. 

1 920 April 7. ; N R. 

1918 April 3. j R 

1914 Mar. 4. ! A. 
1880 April 7. | N.R. 

1895 Aug. 29. N.R. 

1920 Mar. 3 N.R. 
1920 May. 7. N.R. 

1908 Feb. 5. A. 

1917 June 6. N.R. 

1905 Jan. 4. N.R. 


Page, William Walter K., Solicitor. 
Europe (do Messrs. Pugh & Co., Cal- 
cutta.) 

Panikkcr, N. Padmanablia, Inspector of 
Fisheries, Travancorc . 

Paraineshara Aiyar, S. Travancorc. 

Parasnis, Rao Bahadur Dattalraya Bal- 
want. Hat ara. 

Paseoe, E. II., m.a„, d.So., f.g.s. Geolog- 
ical Survey of India , Calcutta. 

Pa tuck, Poston ji Sorabji i.c.s. Europe. 
( cjo India Office.) 

Peart, Major Charles Lube, c.i.jc., 106th 
Hazara Pioneers. Europe, (c'o Board 
of Examiners.) 

Pennell., Aubray Pereival, b.a., Bar. at- 
Law. Bang oo n . 

Peters. Lieut.-Col. Charles Thomas, m.b., 
t.m s (retired). Dinajpur. 

*Phillott, Lieut. -Colonel Douglas Craven, 
i'h. d., f.a.s.b. Indian Army (retired). 
The Bury , Fe luted, Essex, England . 

Piokford. Alfred Donald. 2, Hare Street, 
Calcutta 

Pilgrim, Guy E., d.sc., f.g.s. Geological 
Survey of India, Calcutta. 

Pod am raj Jain, Rani walla. 9, Joggomo - 
han Mullick's Lane, Calcutta. 

Pradhan, Hariprasad. Pradhan Cottage , 
Da rjeelin g. [(. Jalcntta . 

! Prashad, Baini, n.so. Indian Museum. 

I Rallin, Alain. Europe. 

1 Rai, Repin Chandra. Giridih, Choia Nag- 

! [?«/•• 

Rai Chaudhuri. Jatindranatli m.a., b.b., 

, Zemindar. Taki, Jcssore. 

I Raj, B. Sundara. Madras. 

! Ram, Kamakhya Dat, 21 Clyde Boad , 

| Lucknow. 

I Randle, Herbert Neil, b.a. Europe \co 

! Queen s College, Benares.] 

| Rangaswami Aiyangar, K. V- , Rao Baha- 
dur Prof, of History and Economics, 
II. II. The Maharaja’s College. Trivan- 
drum . * 

' Rankin, James Thomas, i.c.s., Commis- 
sioner. Dacca. 



Date of Election. 


1890 Mar. 5.1 R. *Ray, Sir Prafulla Chandra. Kt., D.Sc., 

| f.a.s.b. University College of Science , 

l Calcutta. 

1917 May 2. j R. Ray, Kumud Sankar. m.a., b.sc., m.b., 

oh . b (Edin.). 44, European Asylum 
Lane , Calcutta. 

1920 Mar. 3. Tsi.R. Raye, Narendra Nath. Bhagalpur. 

1905 May 3. R. Richardson, The Hon. Mr. Justice Thomas 
! William, i.e.s. 21, Belvedere Road , 

I Alipnr. 

1918 April 3. j F.M. Robinson, Herbert C., Director of Mu- 

seums and Fisheries, Federated Malay 
8 tales. Kuala Lumpur . 

1900 April 4. | A. j*Rogers, Lieut-Col. Sir Leonard, Kt., c.t.e., 

M.J).. B.S.. F.U.C.F.. F.li.C.S. , F.A.S.B., 

f.u.s.. i.M.s. Europe, (c o Medical Col- 
lege. Calcutta.) 

1920 Mar. 3. R. Ronald shay. The Right Hon. the Earl of, 
Governor of Bengal. Calcutta. 

1901 Dec. 4. F.M. |*Ross. Sir Edward Denison, Kt., c.r.E., 

rh.D., f a.s.b., Director, School of 
Oriental Studies. London. 

1918 Julv 3. | R j Roy, Dr, Ridhan Chandra, m.d., fr.c.s., 

1 M.B.r.r, (Loud.), Lecturer, Campbell 

! Medical School. 30, Wellington St.. 

Calcutta. 

1903 July 1. | L.M. Roy, Maharaja Jagadindranath, Bahadur. 

6, Lansdownc Road , Calcutta. 

1915 Oct. 27. | R. j Roy, Kaviraj Jarnini Bhusan. m.a., m.b. 

40, Beadon St Calcutta. 

1920 July. 7. | R. Roy-Chaudhuri, Hem Chandra. 43/2, 
Ami i end. Sired Calcutta. 

1910 Sept. 7. | N.R. Roy. Kumar Rarat Kumar, m.a. Dayaram- 

pur , Raj dial hi 

1919 Feb. 5. R. Roy. Sri jut Sasadhar. 31, Haris Muker- 

jee Street, Bhowanipore , Calcutta , 

1917 Oct. 3. R. Saha, Meghnad. m.Sc. University College 
of Science , Calcutta. [Benares City . 

1916 April 5. N.R. Saha, Radha Nath. 16, Lachmikundu , 
1913 Apl. 2. N.R. Sahav. Rai Sahib Bhagvati, m.a., b.l., 

Oft’g. Inspector of Schools. Bhagalpur. 

1911 Nov. 1 . N.R. Sahni, Rai Bahadur Dayaram, m.a., Supdt. 

of Archaeology. Jammu , Kashmir. 

1919 Sept. 3. N.R. Saksena, Debi Prasad, Sub-Dy. Inspector 
of Sohools. Farrukhabad. 

1916 July 5. R. Sarkar, Ganpati. 09, Baliaghata Main 
Road , Calcutta . . 




xliii 


Date of Fieri ion. 


1898 Mar. 2. 

N.R. | 

1920. Aug. 4. 

P.. 

1909 Mar. 8. 

P. 

11)11 Jan. 4. 

1 

R. 

1917 Dec. 5. j 

R, 

1915 Feb. 8. 

A. 

1919 April 2. 

R 

1902 May 7. 

P. 

1914 April 1. | 

N.R. 

1897 Dec. 1. ! 

R. 

1911 July 5. 

A. 

1909 Jail. (i. 

A. 

1918 Dec. 8. 

R. 

1908 Mar. 4. 

i R. 

1916 Aug. 2. 

N.R. j 

| 1 

1902 Feb. 5. 

jN.R.j 

1899 May 3. 

N.R, 

1913 Mar. 5. 

L.M. 

1909 April 7. 

A. 

1918 Feb. 6. 

N.R. 

1894 July 4. 

N.R 

1912 May 1. 

R. 


Sarkar, Jadunath. Ravenskaw College , 
Cuttack . 

Sarkar, Satyendra Nath. 9, Clive Street, 
Calcutta. 

Sarvadhikari, Sir Deva Prasad, Kt., c.i.e., 
m a., b.l. 2. Old Post Office Street. Cab 
cutla. 

Sarvadhikari, Dr. Suresli Prasad. 79-1, 
Amherst St Calcutta. 

Sastri, Ananta Krishna. 56, \a , 
Copal Mullick Lane , Calcutta. 

Segard, Dr. C. P. Europe. 

Sen, A. (•• 80, Lower Circular Hoad , 

Calcutta 

Sen , J ogen dr a N at h , V idyaratna , m.a. 81, 
Prasanna Kumar Tagore's Street , Cal- 
cutta. 

Sen-Gup la, Dr. Nares Chandra. Dacca. 

Seth. Mesrovb d. 19, Lindsay Street, Cal- 
cutta. 

*Sewell, Major Robert Beresford Seymour, 
m.r.c.s., l.r.c.p., i.m.s. Europe [c o 
Indian Museutn , Calcutta. J 

Shirred, Alexander Grierson, b.a., i.c.s. 
Europe. ( c o India Office.) 

Shorten, Capt. James Alfred, b.a., m.b., 
b ch., i.m.s. Medical College, Calcutta. 

Shujaat AIL Nasirul Mamalik Mirza, 
Khan Bahadur, Acting Consul-General 
for Persia. 10, Hunger ford Street, Cal- 
cutta. 

Sliukla, Ashwani Kumar, b.a., ll.b., 
Revenue O dicer, Me war State. U daipur. 

Shyam Lai, Lala, m.a., llb.. Deputy Col- 
lector. Naimadri, Agra. 

Silberrad, Charles Arthur, b.a., b.sc., t.c.s. 
Gorakhpur, U.P. 

:!: Simonsen, J. L., n.sc., f.a.s.b. Porest 
Research Institute and College, Dehra 
Dun. 

*Simpson, George Clarke, d.sc., f.a.s.b. 
Europe. ( cjo Meteorological Dept., 
Simla. ) 

Singh , Badakaji M arichiman . 38 , Khicha- 

pokhari, Katmandu, Nepal. 

Singh, Raja*Kushal Pal, m.a. Narki. 

Singh Roy, Rai Lalit Mohan, Bahadur. 

# 15, Lansdowne Road , Calcutta. 



xliv 


uaie oi iiiiecuon. 


1899 

Aug. 

29. 

N.R, 

1909 

April 

7. 

N.R. 

1899 

Nov. 

6. 

L.M. 

1913 

July 

2. 

j 

N.R. | 

1894 

Feb. 

7. 

N.R. 

1919 

Nov. 

5. 

j 

N.R. j 

| 

1918 

Feb. 

6 

' 

R. | 

1918 

ApriJ 

3. 

N.R, 

1912 

Sept. 

5. 

N.R. 

1898 

Aug. 

o 

*>. 

N.R. 

1913 

July 

2. 

N.R. 

i 

1920 

June 

i 

2. : 

R. 

1920 

Mar. 

3.| 

1 

N.R. ! 

1901 

Dec. 

4. 

N.R. 

1904 

Sept. 

28. 

| N.R, 

1908 

Dec. 

2. 

R. 

1916 

July 

5. 

i R - ; 

1907 

June 

5. 

: R. j 

1920 

Jan. 

7. 

R. 

1916 

Sept. 

27. 

N.R. 


Singh, H.H. The Maharaja Sir Prabhu 
Narain, Bahadur, g.c.i.e., Maharaja of 
Benares. Ramnagar Fort , Benares. 

Singh, Raja Prithwipal, Talukdar of Su- 
rajpur. District Barabanhi , Oudh. 

Singh, H.H. The Hon. Maharaja Sir 
Ramesliwara, Bhaliadur, k.c.i.e. Dur- 
bhanga. 

Singh, Rudradnt, m.a., ll.b., Vakil. Luck - 
now. 

Singh, H.H. The Maharaja Vishwa Nath, 
Bahadur. Chhattvrpur , BundclMmnd. 

Singh, Slivan Narayan. Under Secret ary 
to the Government of Bihar and Orissa , 
Patna , E.l.R. 

Singha , Kumar Arun Chandra, m.a. 1 20, 3, 
Upper Circular Road . Calcutta. 

Sinha. Baja Bahadur Bhupendra Narayan, 
b.a. Nasi pur Raj bat i, Nasipur PO. 

Singhi, Bahadur Singh. Azimgunj , Mur- 
shidabad. 

Sita Ram, Lala, b.a., Depv. Magistrate. 
Allahabad . . 

Sivaprasad, b.a., Offg. Junior Secretary 
to the Board of Revenue, U.P. Allaha- 
bad. 

Skinner, S- A., Engineer and Director, 
Messrs. Jessop & Co., Ltd. 93, Clive 
Street , Calcutta. 

Smith, V. Bosworth, Oorganm P.0 . 

^Spooner, David Brainard, b.a. ; rh.n , 
f a s.n. Simla. 

Stapleton, Henry Ernest, b.a., b.Sc. 
Raima , Dacca. 

Steen, Major Hugh Barkley, m.b , i.m.s 
1 , Upper Wood Street , Calcutta. 

Street, W. S. Messrs. Shaw Wallace & Co ., 
Calcutta . 

*Suhrawardv, Abdullah Al-Ma’mun, lftik- 
h a rul Mill at, m.a., D.Litt., ll.b., f.a.s.b. 
Bar.-at-Law. 56, Mirzapur Street , Cal- 
cutta. 

Suhrawardy, ITassan, m.d., f.r.c.s.i., l.m. 
(Rotunda) f.m.s., London, f.c.u., District 
Medical Officer. Lillooah t E.I.R. 

Sutherland, Rev. W. S., d.d., Scottish 
Universities Mission. Kalimpong , Dar- 
jeeling Dist. « 
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Date ol Election. j 

1919 June 4. | A. Tacchella, 0. F. H. Europe, (c'o Indian 
| I ns litii la of Science , Bangalore * .) 

1909 Jan. 6. j R. Tagore, Kshitindranath. b.a. 6/1, Dwar- 

kana'fi Tagore Lane , Calcutta. 

1914 April 1. R. Tagore. Prafulla Nath. 1, Darpanarain 
Tagore Street, Calcutta. 

1898 April 6. | R. | Tagore, The Hon. Maharaja Sir Prodyat 
Coonuvr. Bahadur, Kt. Pathuriaghaila, 
Calcutta. 

1904 duly 6. F.M. J Talbot, Walter Stanley, t.o.s. e o Messrs. 

; H. S. King & Co. 9. Pall Mall , London , 

; s.w. 

1910 Aug. o. N.R. I Tancock, Major Alexander Charles. 31. st 

! Punjabis . Now si ter a, N.W.F.P . 

189.3 Aug. 31. N.R. I Tate, George Passman. 56, Cantonment . 

| Bare ill g , U.P. 

1906 Dec. 5. N.R , Tek Chand, Dewan, a. a. m.r.a.s., i.c.s., 

; Deputy Commissioner. Gujramvala . 
i Punjab 

1878 June 5. F.M. Temple. Colonel Sir Richard Carnao, Bart., 

! C.I.E.. Indian Army. 9 Pall Mall , 

London. 

1911 Mar. 1. R. Thomas. F. W.. m.a., Ph.D.. Cor/. House, 

Calcutta. 

1909 Aug. 4. N.R. Thompson, dolm Perronct, m.a., i.c.s. 

Oh iff Secretary . Oort, of the Punjab , 
Lahore. 

1904 June 1. N.R. ! *Tipper, George Hewlett, m.a., f.g.s., 

J f.a.s.b. (c/o Geological Survey of 

I India, Calcutta.) 

1907 Feb. 6. A. i* Travers, Morris W illiam. d.Sc., f.r.s., 

j f.a.s.b. Europe. 

1861 June 5. L.M. ; Trendett, James Dyer, m.a.. i.c.s. (retired). 

Dedham , Essex, England. 

1917 Dec. 5. j N.R. j Tripathi, Ramprasad. Reader in Modern 
Indian History. The University , Allaha- 
bad. 

Vasu, Nagendra Nath. 20, Visvakosh 
Lane, Bagbazaar, Calcutta. 

*Vogel, Jean Philippe, utt.D., f.a.s.b. The 
University , Leiden, Holland. 

Vost, Lieut. -Col. William, i.m.s., 26, Crystal 
Palace Rack Road , Sydenham , London, 
, S.E. 

1902 Oct. 29. | A. jWredenburg, Ernest, B.L., B.Se., a.r.s.m., 
a.r.c.s., F.o.s., f.a.s.b., Europe c/o (Geo- 
logical Survey of India. Calcutta.) 


1894 Sep. 27. R. 
1901 Mar. 6. F.M. 
1894 Sept. 27. L M. 
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Date of Election. 

1907 July 9. R. 

1918 April 3. N.R. 
1911 Feb. 1. ;N.R. 

1909 Dec. 1. N.R. 
1913 April 2. 

1915 Janv. 6. | N.R. 

1906 Sept. 19. N.R. 

1915 May 5. I A. 

1919 May 7. N.R. 
1906 Mar. 7. N.R. 

1908 April 1. R. 
1894 Aug. 30.; N.R. 

1911 Aug. 2. A. 

I 

1906 June 6. j F.M. 

I 

1910 April 6. iN.R. 

1919 Feb. 5. j N.R. 

1 

1919 July 2. jN.R. 


Walker, Harold, a.b.c.s., f.g.s., a.m. instAt , 
Assistant Superintendent, Geological 
Survey of India. Calcutta. 

Wall, Lieut. -Col. F., c.m.g , i.m s. U.S. 
Club , Bangalore. 

Waters, Harry George, f.k.t.p.ti., Chief 
Medical Officer. E.I.R. Allahabad . 
Webster. J. E., i.e.s. Sylhet , Assam. 
White, Bernard Alfred. Chartered Bank 
Buildings , Calcutta. 

Whitehouse, Richard IT. Tuticorin , 
Madras. 

Whitehead, Richard Bertram, i.e.s. 

JRupar , IJmbala , Punjab. 

Williams. L. F. Rushbrook, b.a., B.Litt. 

Europe . (c o Allahabad University.) 
Wills, Cecil Cpton, b.a., i.e.s. Nagpur. 
Woolner, Alfred Cooper, at. a. Punjab 

University , Lahore. 

Wordsworth. William Christopher. Presi- 
dency College , Calcutta. 

Wright. Henry Nelson, b a., r.c.s. Hist. 
Judge, Bareilly. 

Young, Gerald Maekworth, b.a., i.g.s. 

Europe, (c o India Office.) 

Young, Manse] Charles Gambier. Khagaul 
P.O. Dinapore , E.I.R. 

Young. Capt. Thomas Charles McCombie, 
M.n.. i.m.s. Shillong, Assam. 

Yazdani, G. Hyderabad, Deccan. 

Zafar Hasan, Archaeological Survey of 
India, Delhi. 


SPECIAL HONORARY CENTENARY MEMBERS. 

Date of Election. 

1884 Jan. 15. Revd. Professor A. II. Sayce, Professor of 
Assyriology, Queen’s College. Oxford , Eng- 
land. 

1884 Jan. 15. Monsiefh* iSmile Senart. 18, Rue Francois D r * 
Paris , France. 



xlvii 


Date of Election. 

1879 June 4. 

1895 June 5. 

1896 Feb. 5. 

1899 Deo. <>. 

1899 Dec. 6. 

1904 Mar. 2. 
1904 Mar. 2. 

1906 Mar. 7, 

1908 July 1 

1911 Sept. 6 

1911 Sept. 6 

1911 Sept. 6 
1915 Aug. 4 
1915 Aug. 4 

1915 Aug. 4 

1916 Dec. 6 
3917 May 2 


HONORARY FELLOWS. 


! 

j Dr. Jules Janssen. Observataire d? Astronomic 
! Physique de Paris , France. 

: Charles II Tawuey, Esq., m.a., c.i.e. cjo India 
Office, London . 

| Professor Charles Rockwell Lanin an. 9. Farrar 
1 Street , Cambridge . , Massachusetts. U.S . 

: America. 

i Professor Edwin Ray Lankester, m.a., ll.d., 
f.r.s. British Museum (Nat. Hist.), Crom- 
well llnad, London, S W. 

Professor Edward Burnett Tylor, d.c.l.. led.. 

; f.r.s. , Keeper, University Museum. Oxford, 
England. 

| Professor Sir Ramkrishna Gopal Bhandarkar, 
k. c.i.e. Poona . 

Sir George Abraham Grierson, k c.i.e., Ph.D., 
D.Litt.. c.t.e.. i.c.s. (retired). Rothfarnham, 
Camberley , Surrey, England. 

The Right Hon’ble Baron Curzon of Kedleston, 
m.a.. d.cl., f.r.s. J , Carlton House Terrace , 
London, S. M . 

Lieut. -Col. Hemv Haversham Godwin -A listen, 
f.r.s, f.z.s.. F.R.GS., Nora Codaiming. 

: Surrey, England. 

. | Lieut. -Col. Alfred William Alcock, c.i.e., m.b., 
ll.d.. o.MZS., f r.s.j i.m.s. (retd.). Ileatl - 
, lands . Frith Road , Belvedere , Kent , England. 

. , Prof. Edward George Browne, m.a., m.b., 

! m.rc.s., l.r.c.p., m.r.a.s. Pembroke College, 
Cambridge. 

. | Mab am aliopadhyaya Kamakhyanatli Tarka- 
| vagisa. 111-4, Shambazar Street , Calcutta. 

Prof. Sir Paul Vinogradoif, f.b.a. d.c.l. 
19, Linton Road , Oxford, England. 

. Sir Patrick Manson, q.c.m.g., m.d., ll.d.. f.r.o .v. 
21, Queen Anne Street , Cavendish Square, 
London , W . 

. Sir Joseph John Thomson, Kt., o.m., m.a., sc.d.. 
d.sc., ll.d., rh.D. Trinity College . Cambridge , 

! England. 

. Dr. G. A. Boulenger. f.r.s., ll.d., British 
Museum (Nat. Hist.). Cromwell Road , 
London , S.W. » 

. Herbert A. Giles, Esq., ll.d.. University of 
Cain bridge. Cambridge. 
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1920 Feb. 4. 
1920 Feb. 4. 
1920 Feb. 4. 
1920 Feb. 4. 
1920 Feb. 4. 
1920. Feb. 4. 

1920 Feb. 4. 
1920 Feb. 4. 

1920 Feb. 4. 
1920 Feb. 4. 
1920 Feb 4. 


Dato of Kloi'tion . 

1910 Feb. 2. 
1910 Feb. 2. 

1910 Feb. 2. 
1910 Feb. 2 

1910 Feb. 2. 

1910 Feb. 2. 
1910 Feb. 2. 

1910 Feb. 2. 
1910 Feb. 2. 

1910 Feb. 2. 
1910 Feb. 2. 


Sir Charles Eliot, k.c.m.g., o.b., m.a.. ll.d., 
d.c.l /I. M. Ambassador at Tokyo. 

Prof. T. W. Rhvs Davids, ll.d., pH.d., d.sc. 

University College, London . 

Prof. Sylvain Levi, Prof., College of France. 
Paris. 

Sir Aurel Stein, k.c.i.e., Ph D., D.Litt., d.sc. 
Srinaga r , K aslim i r . 

Prof. A. Foucher. D.Litt., Prof. University of 
Paris. 

Arthur Keith, Esq., m.d., f.r.c.s., ll d., p.r.s. 
Royal College of Surgeons of England. Lin- 
coln's Inn Fields. London , WXL 2. 

| Pv. P. Oldham, Esq., f R.s , f.g.s., f r.g s. 

1, Broomfield Road , Kcw, Surrey , England . 

I Sir David Prain, Kt., c.m.g., oi.k., m.a., m.b., 

| LL.D.. F.R S. 10., FLS. F.R.S,, r.Z.S., M.R.I.A., 

I Royal Botanic Gardens , Aeie, Surrey , England. 

| Sir Joseph Larmor, Kt., m.i\, m.a., d.sc., ll.d , 
d.c.l. , f r.s. , f.r a.s. Cambridge. 

Sir James Frazer, Kt., d.c.l. ll.d., Litt.D. 

I, Brick Court , Temple. London , /£.6\ 1. 

Prof. J. Takakusu. Imperial University of 
Tokyo. Japan. 


FELLOWS. 


N. Annandale, Esq., d.sc., c.m.z.s., f.l.s. 

The Hon’ble Justice Sir Asutosh Mukliopa- 
dliyaya, Kt.. c.s.i., m.a , d.l., d.sc., f.r. a.s., 
F.R. S. IS. 

I. H. Burkill, Esq., m a., f.l.s. 
Mahamahopadhyaya Haraprasad Shastri, c I.E., 

M.A. 

Sir Thomas Holland, k.c.s.i.. k.c.i.e., d.sc., 

A. R.C.S., F.G.S., F.R.S. 

T. H. D. LaTouche, Esq., b.a., f.g.s. 

Lieut. -Colonel D. C. Phillott, Ph.D., Indian, 
Army (retired). 

Sir Prafulla Chandra Ray. Kt., d.Sc. 

Lieut -Col. Sir Leonard Rogers, Kt., c.i.e.. m.d., 

B. S., F.R.C.P., F.R.C.S., F.R.S., T.M.S. 

Sir E. D. Ross, Kt., c.i.e., Ph.D. 

M. W. Travers, Esq., d.sc., f.r.s. 
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iMte ol 

Election. 

1911 

Feb. 

1 . 

1911 

Feb. 

1 . 

1912 

Feb. 

7. 

1912 

Feb. 

7. 

1912 

Feb. 

7. 

1912 

Feb. 

7 

1912 

Feb. 

7. 

1912 

Feb. 

5. 

1913 

Feb. 

r>. 

1913 

Feb. 

5 

1913 

Feb. 

5. 

1915 

Fob. 

3. 

1915 

Feb. 

3. 

1915 

Feb. 


1915 

Feb. 

3. 

1916 

Feb. 

2. j 

1916 

Feb. 

2 • 

1916 

Feb. 

2. 

1917 

Feb. 

7. ! 

1917 

Feb. 

7. | 

1918 

Feb. 

6. j 

1918 

Feb. 

6. 1 

1918 

Feb. 

6. 

1919 

Feb. 

5. 

1919 

Feb. 

5. 

1919 

Feb. 

5. 

1 9 ; 9 

Feb. 

5. 


The Hon. Sir E. A. Gait, k. c.s.i., c.s.i., c.i.e., 
T .c.s. 

Sir H. H. Hayden, Kt., c.s.i.. c.i.e., d.sc., b.a., 

B.E., B.A.l . , F.G.S., F.R.S. 

H. Beveridge, Esq., i.c.s. (retired). 

Sir J. C. Bose, Kt., c.s.i., c.i.e., m.a., d.sc. 

P. J. BruhL Esq., Ph.D., f.c.s. 

Capt. S. R. Christophers, i.m.s. 

Charles Stewart Middlemiss, Esq., b.a., f.g.s. 
Lieut. -Col. A. T. Gage, i.m.s. 

E. Vredenburg, Esq., b.t., b.Sc., a.r.s.m., a.r.c.s., 

F.G.S. 

J. Ph. Vogel, Esq., Ph.D., Litt.D. 

T)r. S. W. Kemp, b.a. 

Major E. D. W. Greig, c.i.e., m.b., i.m.s. 

G. H. Tipper, Esq., m.a., f.g.s. 

D. B. Spooner. Esq., ph.D. 

H. H. Haines, Esq., f.o.h., f.d.s. 

Lieut. Col. C. Donovan, m.d.. i.m.s. 

R. Bum, Esq., c.i.Jfl., i.c.s. 

L. L. Fermor, Esq., a.r.s.m., d.sc., f.g.s. 

G. C. Simpson, Esq., d.sc., f.r.s. 

F. H. Gravely, Esq., d. s 
J. L Simonsen, Esq., i-U.D. 

Lieut. -Col. D. McCay, m.d., i.m.s. 

Abullah Al-MamunSuhrawardy, Esq., m.a., ph.n. 
J. Coggin Brown, Esq., o.b.f,., m.i.m.e., f.g.s. 

W. A. K. Christie, Esq., b.sc., ph.D. 

D. R. Bhandarkar, Esq., m.a. 

Major R. B. Seymour Sewell, i.m.s. 


ASSOCIATE MEMBERS 

Duto oF Klcctum. j 

1875 Dec. I. Revd. J. D. Bate. 15, St. John's Church Road , 
Folkestone , Kent , England. 

1885 Dec. 2. \ Dr. A. Fiihrer, Prof, of Sanskrit, 5, Dorenbach 
j strasse Bininngen , Basel , Switzerland. 

1899 Nov. 1. j Revd. E. Francotte, s.j. 30, Park Street , Cal- 
cutta. 

1902 June 4. Revd. A. H. Francke. Europe. 

1908 July 1, Rai Sahib Dinesh Chandra Sen, b.a. 19, 
Visvakos Lane , Calcutta. 

1910 Sept 7. Shamsul Ulama Maulavi Ahmad Abdul Aziz. 
Azeez Bag , City -Hyderabad, Deccan. 




Date of Election. 


1910 Sept. 7. | L. K. Anantha Krishna Iver, Esq, Trichur. 
1910 Deg. 7. j Rev. H. Hosten, s.i. 30. Park Street, Calcutta . 
1915 Mar. 3. E. Brunetti, Esq. 27, Chowr inghee Road, Cal- 
; cutta . 

1915 Dec. 1. j Pandit Jainacharya Vijayadhanna Surisvaraji. 

! Yasuvijaya Granthamal Office, Benares City. 
1919 Sept. 3. H. Bruce Hannah Esq., Bengal Club, Calcutta. 


LIST OF MEMBERS WHO HAVE BEEN ABSENT 
FROM INDIA THREE YEARS AND 
UPWARDS.* 

* Rule 40. — After the lapse of three years from the date oi 
a member leaving India, if no intimation of his wishes shall in 
the interval have been received by the Society, his name shall 
be removed from the List of Members. 

The following members will be removed from the next 
Member List of the Society under the operation of the abovf' 
rule : — 

Capt. F. T. P. Elden. 73rd Carnatic Infantry. 

Dr. A. M. Meerwarth. 

Revd. R. Oka. 

Alain Baffin, Esq. 

Morris William Travers Esq. 


LOSS OF MEMBERS DURING 1920. 

By Retirement. 

Ordinary Members . 

Lieut.. Col. Adam Rivers Steele Anderson, i.m.s. 
Jnanendro Mohan Ghosh, Esq. 

Dr. William Willoughby Kennedy. 

David McLean, Esq. 

Capt. Owen St. John Moses, i.m.s. 

H. St. J. B. Philby, Esq. i.e.s. 

By Death. 

Ordinary Member. 

Maharaja Kamara Sirdar Bharat Singh. 
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Rule 38. 

Joseph Orlando Ferrer. Esq. 

Rule 40. 

Rev. Hilarion Basdekas. 

Lieut. Cecil Alexander Boyle, 11th King Edward’s 
Lancers. 

The Right Hon’ble Thomas David Carmichael, Baron 
of Skirling, 

Capt. Lewis Cook, i.m.s. 

Lieut. Reginald Frankland Francis, t.a. 

Capt. Archer Irvine Forteseue, r.a.m.c. 

M. van Geuns, Esq. 

Herbert Holmwood, Esq., i.c.s. (retired) 

Henry Kosher James, Esq., m.a. 

William Alfred Murray Esq., r a , m.b. 

P. A. Rogalsky, Esq. 

Imre George Schwaiger, Esq. 

Capt. Claude Bayfield Stokes, la. 

Roadway Charles John Swinlioe, Esq. 

Lieut -Col. Joseph Charles Stoelke Vaughan, i jvi.s. 


Rule 41. 

Kaviraj Sri Baman Dasji. 


ELLIOTT GOLD MEDAL AND CASH. 
Recipients. 

1893 Chandra Kanta Basu. 

1895 Yati Bhusana Bhaduri, m.a. 

1896 Jnan Saran Chakra varti, m.a. 

1897 Sarasi Lai Sarkar, m.a. 

1901 Sarasi Lai Sarkar, m.a. 

1QOJ.J Sarasi Lai Sarkar, m.a. 

( Surendra Nath Maitra, m.a. 

1907 Akshoyakumar Mazumder. 

1911 ^ Jitendra Nath Raksliit. 

1 t Jatindra Mohan Datta. 
f Rasik Lai Datta, 

, (il q j Saradakanta Ganguly. 

V Nagendra Chandra Nag. 
vNilratan Dhar. # 

1918 Bibhutibhushan Dutta, M.sc. 

1919 Dr. Jnamendra Chandra Ghosh. 
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BARCLAY MEMORIAL MEDAL. 

Recipients. 

1901 E. Ernest Green, Esq. 

1903 Major Ronald Ross, f.r.c.s., c.b. ? c.i.e., f.r.s., 
i.m.s. (retired). 

1905 Lieut. -Colonel D. D. Cunningham, f.u.s., c.i.e.. 
i.m.s. (retired). 

1907 Lieut. -Colonel Alfred William Alcock, m.b., 

LE.D., C.I.E., F.R.S. 

1909 Lieut. -Colonel David Prain, m.a., m.b., le.l>., 
f.r.s., i.m.s. (retired). 

1911 Dr. Karl Diener. 

1913 Major William Glen Liston, m.d., c.i.e., i.m.s. 
1915 J. S. Gamble. Esq., c.i.e., m.a., f.r.s. 

1917 Lieut. -Colonel Henry Haversham Godwin 
Austen, f.r.s , f.z.s., f.r.g.s. 

1919 N. Annan dale, Esq., d.sc., o.m.z.s., f.l.s., 

F.A.S.I5. 



[appendix.] 


ABSTRACT STATEMENT 

OK 

RECEIPTS AND DISBURSEMENTS 

OK THK 

Asiatic ^Society of |3enga 

K* >R 


THE YEAR 1920. 



1920 .. 


In 


STATEMENT 
Asiatic Society 


Dr. 

To Kst ablish mknt. 

Id. As. P. Rs. As. 

Salaries 
Commission 
Pension 

drain Allowance 
War Bonus 
Gratuity ... 


T<> Conti NHKN ciEs. 

191 13 3 

214 O 6 
1,495 0 0 
785 10 9 

250 O O 
8 10 0 
343 12 0 

122 S 0 
107 13 9 
03 0 O 

... GOO 

25 0 O 

390 12 0 

4,004 O 9 

TO LlUUAKV \NI» CoTiLKCTlONS. 

Books ... ... .. .. 257 9 0 

Binding ... ... ... . . 593 13 O 

851 G <> 

To Public \tions. 

Journal and Proceedings, and Memoirs 
To printing charges of Circulars, etc 


8,595 7 G 

440 10 0 

9,036 1 

1,461 7 9 
20,4,002 6 5 


Stationery 
Light and Fans 
Taxes 
Postage 
Auditor’s fee 
Petty Repairs 
Insurance 
Winter clothing 
Freight ... 

Summer clothing 
Subscription refunded 
Coins 

Miscellaneous 


7.153 15 2 

563 9 0 

1SS 0 0 

1G1 12 O 
454 5 5 

210 O 0 


To Personal Account (Written-off) 
Balance 


Total Rs. 


2,28,987 0 o 



Iv 


No. 1. 

of Bengal. . 1920. 

Cr. 

Ks. As. P. Rs. As. P. 
By Balance from last Report ... ... ... 2,00.319 11 9 


Tiv Cash IBi Kins. 


Interest on Investments 

10,941 

4 

0 

Kent- of Room 

550 

0 

0 

1* it bli rations sold for cash 

146 

4 

0 

Government allowance— for publication of 




papers in Journal. ( Anthropological Fund ) 

2,000 

0 

0 

Miscellaneous 

160 

13 

0 

By Prrsonal Account. 



Members’ SubsoripLious 

9,024 

O 

0 

Compound Subscription 

260 

0 

0 

Subscriptions to Journal and Proceedings, and 




Memoirs 

2,040 

0 

0 

Wlmission Fees 

1.328 

0 

0 

Salon on credit 

1,430 

7 

0 

Books < Medical Periodicals) 

621 

10 

6 

Binding (Do.) 

92 

10 

0 

Miscellaneous 

72 

3 

9 


14 868 15 3 


Total Ks ... 2,28,987 0 0 


Oswald Martin, 

Hon, Treasurer . 


Calcutta. 31 at December, 1920. 
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STATEMENT 
1920 . Barclay Memorial Fund in Account 

From a sum of Rs. 500 odd given in 1896 by tbe Surgeon 

conragenient of Medical 


Dr. 

To Cash Expenditure 

Rh. As. P. Ks. As. P. 

Bank’s Commission .. ... ... 14 0 

To Balance— 

G.P. Notes (face value) ... ... 500 0 0 

Aco emulated interest ... ... 89 4 4 

589 4 1 


Tot ^ i* Ks. 


590 8 4 


STATEMENT 
1920. Servants’ Pension 

Founded in 1876 as the Piddington Pension Fund, 


Dr. 

To Cash Expenditure. 

Rs. As. P. Ks. As. P. 

Pension ... ... ••• ■ 8 0 0 

Bank’s Commission ... .. • •• 0 4 0 

8 4 0 

Balance ... 1,613 11 10 


Total Ks. 


1,621 15 10 



lvii 


No. 2. 

with the Asiatic Society of Bengal- . 1920- 

General, for the foundation of a modal for the en- 

and Biological Science. 

Cr. 

Ks As. P. Ks. As. P. 

By Balance from last Report— 

G.P. Notes i face vnlne) ... ... 500 0 0 

Accnmnlated interest ... ... 74 2 10 

574 2 10 

By Cash Receipt, 

Interest ... ... ... ... 10 5 (5 

Total Rs. ... 590 8 1 

Oswald Martin, 

' 'of cut fn , :tl.s / December, 1920 Hon, Treasurer. 


No. 3. 

Fund. 1920. 

A'ith Rs. 500 odd from the Piddington Pond, 

Cr. 

Rs. As. P. 

By Balance from last Report ... ... ... 1,572 15 10 

By Cash Receipt. 

Interest ... ... ... ... 49 0 0 

Total Rs. ... 1,621 15 10 

Oswald Martin, 

Hon. Treasurer . 


Calcutta , \»t December , 192/1. 
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STATEMENT 
1920 . . Building 

From a sum of Rs. 40,000 given by the Government of India, towards 

portion of the 

Dr. 

To Cash Expenditure. 

Rs. As. P. Rs. As. 1*. 

800 0 0 

1 11 0 

801 11 <> 

40.000 0 O 

65.000 0 0 

12,797 2 0 

1,17,797 2 O 

Total Rs. ... 1,18,098 13 O 


STATEMENT 
1920. - Bureau of Information in Account 

From an annual grant of Rs. 1,200, made by the Govern 

Dr. 

To Cash Expenditure. 


Solicitor’s fee 
Bank’s Commission ... 

To Balance — 

G. P. N<»tea (face value) 
Treasury Bills (faco value) 
Accumulated interest 


Balance 


Total Rs. 


Rs. As. P. 
3,300 0 (• 

3,300 0 0 
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No. 4. 

Fund. , 1920. 

the rebuilding of the 'Society's Rooms, and from the sale of a 
.Society’s land. 


Cr. 

Its. As. P. Rk. As. 1*. 

40.000 0 0 

12,200 8 0 

— — 52,200 S 0 

65.000 0 0 
1,398 5 0 

00,398 5 O 


Total Rs. . .. 1,18.598 13 (« 

Oswald MakijN, 

Oiilciithi . 31 W December , 1920 Ho n. Treasurer. 


By Balance Irom last Report — 
<}. 1\ Notes (face value) 
Accumulated interest 

By Cash Receipts 
Sale of Baud (15 Kathasj 
Interest 


No. 6. 

with the Asiatic Society of Bengal. 1920. 

meat of Bengal for the salary of the Offieer-in-Charge. 


Cr. 


by Balance from last Report 
By Cash Receipt 
Government Allowance 


Rs. As. I\ 

2,100 0 0 

1,200 0 O 


Total Rs. ... 3,300 0 0 


Oswald Martin, 

Hon. Treasurer. 


Cfilcuttfi. 3 1st December, JL 920 . 
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STATEMENT 
1920. Anthropological Fund in Account 

This sum is set aside for tl e purchase of 


Dr. 


Books 


To Cash Expknditijiik. 

Rs. As. 1\ Ks. As P. 

5 5 0 

Balance ... .. 968 4 3 


Total Us. 


973 9 3 


STATEMENT 

1920. International Catalogue of Scienti- 

Asiatic Society 

From the subscriptions of subscribers, and from a snm of Its. 1,090 given by 


Dr. 

To Cash Expenditure. 




Rs. 

As. 

P. 

Salaries 

••• ••• 

404 

0 

0 

War Bonus 

##t 

8 

0 

0 

Grain Allowance 

• •• 

16 

0 

0 

Winter clothing 


17 

6 

0 

Contingencies 


72 

7 

6 

Postage 


47 

8 

0 

Freight 


145 

6 

3 

Summer clothing 

• •• «M 

9 

0 

0 

Subscriptions remitted to 

London (£ 262- 18-8) 

2,799 

12 

10 

Subscription refunded 

110 

4 

0 


Ks. As. I\ 


3,629 12 7 

4,688 3 0 


Total Hs. 8,317 15 


Balance 
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No. 6. 

with the Asiatic Society of Bengal, 1920 

Anthropological books from the balance of 1918. 


Cr. 

lbs. As. I’ 

By Balance from last Report. ... .. 97;* 9 


Total Its. ... 973 9 3 


Calcutta . 3l*f December , 1920. 


Oswald Martin, lion. Treasurer. 


No. 7. 

lie Literature in Account with the 1920- 
of Bengal. 

i lit* doveriitnentof Bengal for expenses incurred in connection with the Bureau 


Cr. 


B\ Balance from last Report 


Subscriptions 


By Cash Receipt. 


Its. As. B. 
1,357 9 7 


tj.BftO (i 0 


Total Rs. ... 8,317 15 7 


Calcutta, 31 at December , \920 


Oswald Martin, Hon. Treasurer. 
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STATEMENT 

1920 Indian Science Congress in Account 

From the subscriptions of 

Dr. 

To Cash Expkniuturk 




Its. A 

s, 

P. 

Ks. As. 

Blocks 


6V 

8 

0 


Postage 

... 

Ml Os-t 

9 

0 


Bonus ... 

... 

43 

0 

0 


Printing (1 barges 


1,504 

1. 

0 


Con tiny encies 


53 

9 

0 


Stationery .. 


5 

0 

i ' 


Advance ... 

... 

100 

0 

0 

1,825 14 
2,808 13 


Balance 





Total Its. 




4,034 11 


STATEMENT 
1920. Oriental Publication Fund, No. 1, in 

From a monthly grant made by tho Government of Bengal for the publico 
3 (iis. 500), and for the publication of Sanskrit 


Dr. 

To ( ash Kxpendj run®. 




Bk. 

As 

P. 

Rs. As. 


Salaries 


2,214 

4 

7 



War Bonus 


140 

1 

10 



Grain Allowance 


45 

6 

6 



Winter Clothing 


8 

10 

6 



Postage 


196 

0 

3 



Contingencies 


65 

8 

0 



Books 


10 

10 

0 



Commission 

... 

69 

9 

3 



Editing Fee 


456 

0 

0 



Light and Fans 


26 

1 

3 



Printing Charges 

... 

1.216 

7 

0 



Stationery ... 


... 12 

4 

0 



Summer Clothing 

... 

9 

0 

0 



Freight 


5 

7 

0 





— 


— 

4,476 6 

2 

Personal Account (Written-off) 





90 6 

0 


Balance 




46,019 13 

1 



Total Rs. 



50, 5$5 9 

3 
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No. 8. 

with the Asiatic Society of Bengal. . 1920. 

members ot* the Congress. 


Cr. 


By Balance from last. Report 


Rs. As. P. Its. As. 1* 
2.700 7 4 


"iibsci iptions. ot o. 


By ('ash Receipts, 


1 .928 4 0 


Total Rs. ... 4,034 11 


Uilcutta, 31s/ December, 1020. Oswald Martin, Hon. Treasure.) . 


No. 9. 

A cot- with the Asiatic Soc. of Bengal. 1920. 

ion of Oriental Works and Works on Instruction in Eastern Languages 
Vorks hitherto unpublished (Rs. 250). 


Cr. 

Rs. As. F. Its. As. P. 

1 »v Balance from last Report ... ... ... 30,18;) 0 3 


- overn men t A llowanoe 
s de of Publications ... 
advances recovered 


By Cash Receipts. 

9,000 0 O 

450 5 0 
160 12 0 


By Personal Account. 

8:tl(»s on credit ... ... ••• 4,164 4 3 

rom Bikanir State for printiug Chanda ran 
Jet a SI ro Yllbu Suje rd key ft ... ... 024 9 6 


0,611 2 :< 


4,788 13 9 


Total Rs. ... 50,585 9 3 

• 


alcutfa, 31st December . 1920. 


Oswald Martin, Hon, Treasurer. 
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STATEMENT 
1920. . Oriental Publication Fund, No. 2, in 

From a monthly grant sanctioned up to March 1922, by the Government of 

Historical Interest 


Dr. 

To Cash Expenditure. 


Printing Charges 


Balance 
Total Rs, 


Ks. As. P. 
425 1 o 

... 1 H 811 13 0 

... 18,73d H 0 


STATEMENT 
1920. Oriental Publication Fund, No. 3, in 

From special non-recurring grants made by the Government of Bengal 

English translation of the Akbar 


Dr. 


To Cash Expenditure. 


Printing Charges 


Ks. As. r. 
397 9 t> 


Total Rs. 


397 9 l> 
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No. 10. 

* 

Acct. with the Asiatic Boc. of Bengal. . 7 020. 

Bengal of Rs. 5i50 for tlie publication of Arabic ami Perdian Woiks of 
(without remuneration). 


Cr. 


lly Balance from last Report 


By Cash Kkckipth 


( lovernment Allowance 


Total Rs 


R s. Ah. P. 
15 736 14 0 


3,000 0 0 
18,730 14 0 


t'lilniftn, 31,''/ December t 1920 


HI ahtin, Hon. Tu-amnn 


No. 11. 

Aect. with the Asiatic, Soc. of Bengal. 1020. 

in 1008 of Rs. 3,000 and in 1014 of Rs. 2,000. for the publication of an 
aama (without remuneration). 


Cr. 

Rs. As. P. 

By Balance from la^t Repoit .. ... 397 9 0 


Total Rs. 


397 9 6 


Oswald M ahtin, 

lion. Treaavrer. 


''ulcntta, December , 1920. 
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STATEMENT 

1920. , Sanscrit Manuscript Fund in Acct. 

Fiom i»n annual grant of Rs. 3,200, made by the Government of Bengal 
krit Manuscripts acquired by the Society for Government ; and Rs. 2,400 


Dr. 



To Cash Expfnditurk. 

Rs 

As. 

P. 

Rs. As. P. 

Salaries 

2,097 

12 

9 


War Bonus 

06 

3 

3 


Grain Allowance 

26 

15 

6 


Contingencies 

0 

7 

0 


Bonus 

630 

0 

0 


Light and Fan 

26 

i 

3 


Insurance .. 

125 

0 

0 


Purchase of Manuscripts 

20 

0 

0 


Postfige . . ... 

1 

12 

0 


Winter Clothing 

... 3 

12 

0 

3,036 16 9 

Balanc ... 



13,209 6 3 


Tom. Rs. ... 16,246 6 0 


STATEMENT 
1920. Arabic and Persian MSS. Fund in 

Prom an annual grunt of Rh. 5,000 made by the Government of India and 
and binding of Arabic and Persian Manuscripts acquired by the 
and for the preparation of notices of Arabic and Persian 


Dr. 


To Cash Exhenditukk 


Salaries 
War Bonus 
Grain Allowance 
Contingencies 
Insurance . 

Purchase of Manuscripts 


Rs. As. P. Ah. P 

3.033 7 0 

230 8 6 

30 3 0 

16 0 0 

31 4 0 

530 0 0 4,786 7 3 


Balance 

^otal Rs. 


9,280 5 4 


14,066 12 7 



1 x v i i 


No. 12. 

with the Asiatic Society of Bengal. • 1920. 

and at .present sanctioned to Mar. 3], 1923, for tlie cataloguing of Sans- 
from the same Government fot the salary of tne Officer-in-Charge. 


Cr. 

Rs. As. P. Rs. As. !\ 

Hv Balance from last Report ... .. 19,64' » 6 0 

By Cash Receipts. 

Government Allowance for Sans. MSS. Preser- 
vation ... .. 3,200 0 0 

Government Allowance for Cataloguing ... 2,400 0 0 5,600 0 0 


By Personal Account. 


Sale on credit 


6 0 0 


Total Rs. 


16,246 6 0 


Calcutta, 31sf December , 1920. 


Oswald Martin, 

Hon . Treasurer . 


No. 13. 

Acct. with the Asiatic Soc. of Bengal. 1920. 

sanctioned from April 191 !> for another five years, for the cataloguing 
Society for Government, for the pui chase of further manuscripts, 
manuscripts found in various libraries in India. 


Cr. 

Its. As. P. Ks As. P. 

By Balance from last Report ... 9,066 12 7 


By Cash Receipt. 

Government Allowance .. ... 5,000 0 0 


Total Rs 


14,066 12 7 


Oswald Martin, 

Hon. Treasurer . 


Calcutta , 31st December , 1920. 



mo . 


STATEMENT 

Invest 


Dr. 

Face Value. Cost. 

Rs. As. P. 1U As. P. 
To Bain uce from last, Report . .. 2,84.300 0 0 2,73,206 3 10 

Total R-. . 2,84.300 0 0 2,73,206 3 10 


Permanent Reserve. ‘ Temporary Reberve. 

Fundi- \ Total 

J Face Value. Cost i Face Value. 


1 Ra. 1 IK a.. Ip. Its a|p.| Rs. |a.,p. Rb. |a.|p, 

Asiatic Hooict\ .. 1,71,0001 0 1 1,01), 085 9 8 71,900 o> OJ (4,090: 4 2 2,38,781 

Buildimr Fund ... 10,000 0| 0 3S,025j 0 0 38,0251 

Servants Poiudon Fum 1,4-Ooj o 1,399,0 o 1,399! 

Total Kb. 1,72,400| 0 0| 1,71,08415 l,ll,900| o! ol 1, 02,121 i 4, 2 2,73,200 3|l0 


STATEMENT 


mo. 

Dr. 

War 


Face Value. 

Cost. 


Rs. As P. 

Rs As. P. 

To Balance from last Report, 

5,000 0 0 

5,000 0 0 

,, Purchase 

... 50,000 0 0 

51,002 14 1 


Total Rs. ... 55,000 0 0 56,002 14 1 



No. 14. 

merit. 


K v Balance 


Gnlcn tin , 31 *1 1 December , 


No. 16. 

Bond. 

B .v Balance 

Culcuha, 61sf December. 


Ixix 


. 1920. 

Cr. 

Face Value. Cost. 

Rs. As. P. Rs. As. P. 

... 2,84.300 0 0 2.73,206 8 10 

Total Rs. ...2 84,300 0 0 2.73,206 3 10 


1920. Oswald Martin, Hon , Treasurer. 


1920. 


Cr. 

•It ••• 

Total Rs. ... 


Face Value. 
Rs. As. P. 
55,000 0 0 


55,000 0 0 


Cost, 

Rr. As. P. 
50,002 14 1 


50,002 14 1 




1920. 


Oswald Martin, 
Hon . Treasurer, 



STATEMENT 

1920. ■ Treasury 

Dr. 


Face Value. Cost. 


To Balance from last Report : — 


Rs. 

As. 

P. 

Rs. 

As. 

p. 

Bills for 6 months from 11th December, 

1919 

10,000 

0 

0 

9,750 

0 

0 

Bills for 6 months from 17th December, 

1919 

5,000 

0 

0 

4,875 

0 

0 

To Purchase : — 








Bills for 12 months from 14th October, 

1920 

65,000 

0 

0 

61,750 

0 

0 

Total Rs. 


80,000 

0 

0 

76,875 

0 

0 


1920. 


STATEMENT 

Personal 


Dr. 


To Balance from last Report 
Advances for Postage, etc. 
Asiatic Society 

Oriental Publication Fund, No. 1 
Sanskrit Manuscript Fund 


Rs. As. P. Rh. As. P, 

3,940 2 0 

937 5 0 

14,868 15 3 

4 788 13 9 
6 0 0 

19,663 13 0 


Total Rs, 


24,641 4 0 



1920 , 


)xxi 


No. 16. 

Bills. 


Cr. 


By Bank of Botigal 
Do. 

By Balance 


Pace Value. 

Rs. As P. 

10,000 0 0 

5,000 0 0 

65,000 0 0 


Cost. 

Rs. As P. 
9,750 0 0 
4,875 0 0 
61,750 0 0 


TOTAL Rs. 


80,000 0 0 76,375 0 0 


Polcnttn , 31«f December , 1920 


Oswald Martin, 17ow. Treasurer, 


No. 17. 

Account. 1920. 


Cr. 


By Cash Receipts 
., Asiatic Society 

.. Oriental Publication Fund, No. I 


By Balance. 

Due to the 
Society. 

Due by the 
Society. 


Rs 1 

*8.1 

P. 

Us. 

As. | 

p. 

Members ... I 

3,211 

14 

1 

135 

>2 ! 

0 

Subscribers 

Parsing Qhaube 



40 ' 

11 

i 0 

i 0 


(Bill Collector) ... 




100 

ft 


Miscellaneous 

1 ,098 


9 

121 

« 

|_i 


4,309 

14 

10 

403 

~ 

• 


Rs. As. P. Rs As. P. 

19,082 10 11 

1.461 7 9 

90 6 0 

1,551 13 9 


3,1106 11 4 


Total Rs. ... 24,541 4 0 


Oswald Martin, 

Hov. Treasurer. 


f'ttfcutta, 3 1st December , 1920 



lxxii 


STATEMENT 

1920. . Fixed 

9 (Bunk of Bengal, Park 



Dr. 

He. 

As. P. 

To Balance from last Repmt. 

... . .. 

... 10,000 

0 

Interest 

... 

175 

0 (» 


Total Rs. 

10,175 

0 


STATEMENT 

1920 . Fixed 

(Chartered Bank of India, 

Dr. 

He. As. 1’. 

To deposit from 19th April 1920 @ 5^°/o P er 
annum £1,156-5-0, pins interest. £16-1-4 ... ... 10,000 0 0 

Interest accrued up to 3 1st December J920 
£24.10-11. 


Total Rs. 


10,000 0 0 
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No. 18. 

Deposit. ,1920. 

>t, refit Branch, Calcutta.) 


Cr. 


|<v Ranh of Bengal 


Rb. As. P. 
10.175 0 0 


Total Rs. 10,175 0 0 


Calcutta t 31 st December, 1920. 


Oswald Martin, 

Don. Treasurer. 


No. 19. 

/ leposit- 

\ MKtrftlia and China, London.) 


1920. 


Cr. 

« Kg. An. P. 

i'\ Balance: — 

Principal £1,156-5-0* plus interest £16-1-4 10,000 0 0 

Interest £24-10-11 


Total Rs. ... 10,000 0 0 


* 


( ntta $ 81sf December , 1920. 


Oswald Maktin. 

Hon. Trlnsvrer. 



lxxiv 


STATEMENT 


1020 . . 


Cask 


♦ 


Dr. 


To Balance from last Report 
Asiatic Society 
.. 1 1 arc lay Memorial Fund 
.. Servants’ Pension Fund 
, Building Fund 
,, Bureau of Information 

International < 'atalogne of Scientific Litera- 
ture . . 

, Indian Science Congress 
,, Oriental Publication Fund, No. 1* 

Do do, No 2 

,, Sanskrit MSS. Fund 
,, Arabic mid Persian MSS Fund 
,, Treasury Bills 
.. Personal Account 

Fixed Oeposit (Bunk, of Bengal) 


f 


Rh. As. P. Rs. As 
27,0(10 14 

13,708 5 0 

10 5 0 

40 0 0 

66.398 5 () 

1,200 0 n 


0,960 0 0 

1,928 4 O 

9,011 2 a 

3.000 0 0 

5,600 0 0 

5.000 () n 

14,625 0 0 

19,082 10 11 
10,175 0 o 


Total Rs. ... 1,84,505 4 


Ik 20 


STATEMENT 

Balance 


IjIABTUTIER. 



Rs. 

As. 

P. 

Asiatic Society 

2,04,902 

6 

5 

Barclay Memorial Fund 

589 

4. 

4 
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8. The Svastika and the Omkara. 

By Harit Krishna Dec. 

[With Plates II-JV.] 

On these two themes there exists a considerable body of 
literature with very little of which I can claim acquaintance 
in any degree. But, so far as I know, scholars are not yet 
unanimous regarding the origin and significance of the sacred 
symbol called svaMka ; and no one seems to have connected the 
symbol with the mystic syllable om. I propose to show that 
there are indications enabling us to identify the symbol with the 
syllable ; that, in fact, the sign of svastika represents the sound 
omkara . 

The syllable om, also called ndgitha or pranava , is part and 
parcel of the Vedic religion, and the question of its origin early 
occupied the minds of the Indo-Aryans. In Aitareya Brah- 
iuana V. 32, for example, it is related that Prajapati, after his 
meditation had brought inio existence the three Vedas, medi- 
tated again on them with the result that from the Rgveda arose 
hhur. from the Yajurveda bhuvah, from the Samaveda svah. 
l T pon further meditation on these three products, three letters 
wore brought forth, namely, a u, and ma. Prajapati com* 
bined the letters, and Om was bom. The Gopatha Brahmana 
(Chap. 1) has much to say regarding the mystic syllable, and, 
looking at it more from the viewpoint of meaning than 

from the viewpoint of grammatical form, connects it with y/ dp , 
so that the syllable is held to signify ; attainment of everything ’ 

( rupasamanydd-arthasamanyan — nediyas-tasmdd-dper-om kdrah 
wrvani-dpnotily-arlhah). One of the earliest Upanishads, the 
('handogya, asserts at the outset of its disquisition that the 
udgitha is the quintessence (literally, ‘ the oighth essence’) of 
the universe and is also the object of worship par excellence 
H is even claimled (Chand. 1. 4. 4.) that the devas became 
immortal and free from fear by resorting to the syllable om. 
hater Upanishads eulogize the syllable with increasing ela- 
boration. ‘The place of knowledge of the Veda is taken by 
meditation on that word which “ all the Vedas proclaim to 
u * s ” ( sarve veda yatpadam-anamanli) , the pranava, i.e. the 
snored syllable om.’ 1 

The antiquity of the svastika-mark in India likewise goes 
back at least to the days of Panini, who is now thought by 


Deussen, Philosophy of the Upanishads , p. 392. 



232 Journal of the Asiatic Society of Bengal . [N.S., XVII, 

many scholars to have lived in the 7th century B.C. 1 2 * Panini 
refers in his Grammar (VI. 3. 115) to the practice of marking 
cattle with the svastika-symbol. 2, The svastika has long been 
a favourite emblem with the Jains whose traditions represent it 
as having been the special sign of Suparsvanatha, 8 a Tirthan- 
kara who is said to have flourished considerably anterior to 
the period of Mahavlra (died 528 B.C.). 4 * One at least of the 
gold-leaf ornaments associated with the Fiprahwa vase con 
taining the relics of Buddha is embossed with a svastika. 

There are two principal forms of the svastika: (1) that 
with the arms turned to the right, and (2) that with the arms 
turned to the left. Analysing each of these two forms we find 
it composed of two identical elements, J" or ^ , superposed 
cross -wise. We are at once reminded of the Brahml o W’hich 
is written J" or in the earliest known Indian inscriptions. 
The idea suggests itself that the svastika is composed of nothing 
but two Brahml o' s crossing each other. It will be recalled 
that in pronouncing the pranava in course of recitation of the 
Vedic texts, the o-sound is lengthened ; and there can be little 
doubt that Vedic texts, handed down orally with wonderful 
textual accuracy through thousands of shears, are recited in India 
now nearly as exactly as of yore 6 . Panini teaches the same 
thing in his rule om-abhyadane (VIII. 2. 7.), and the Gopatha 
Brahmana (1.17) also says : . . . . iiaromatra abhydddne hi placate 
If, therefore, this long sound of o was required to be represented 
alphabetically, the sign for o would need to be repeated. 
The repetition might be indicated by writing two o’s one 
after the other : but such a device seems to have been repugnant 
to the scriptal scheme of ancient India ; for two identical vowels 
have never, I think, been found placed side by side in that way 7 in 
her antique records. Such a mode of representation would, 
besides, be cumbersome and in conflict with the requirements 
of symbolism. The other and simpler method of representation 
of the long sound of o , which may be called the monogram - 
matic method, would consist in placing two o’s crosswise. 

giving rifie to the forms tfi and (according as J or ^ was 

taken to stand for o) which are precisely 7 the principal fornix 
of the svastika. [See Plate II.] To complete this alphabetic 
representation of the omkara, pronounced with a nasal at the 
end, a ma or some other nasal would have to be added on to 

1 V. A. Smith, Oxford History of India (1010), p. 57. 

2 The Swastika, by Thomas Wilson (Report of the Smithsonian Inst' 

tution, 1894), p. 772. 

8 Jagamanderlal Jaini, Outlines of Jainism (Cambridge, 1916), tabb j 
facing p. 6. 

* Traditional date, which I see no reason to doubt. 

& Cf- Kielhorn in I A, V, p. 144. < 
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the svastika. This is exactly what we find on some of India's 
oldest coins upon which the svastika appears with a Brahml 
ma (hitherto supposed to denote the ‘ taurine sfymbol ’) 
attached to each arm. 1 Ma is also associated with the svastika- 
sign in the Jaugada version of the two ‘ Separate Edicts ’ of 
Asoka wherein are inscribed three svastikas with three ma’ s as 
in the following diagram 2 : — 




Inscription 1. 


8 

i 




i 

l 

i 


8 


Inscription II. 


Coming clown to the first century B.C., we find the svastika 
figuring in the records of Ushavadata and Satakarnl, and the 


1 See Plate II, I, 2 ; Cunningham, Coins of Ancient India , p. 101 (D), 
PI. XI, 20: other instances of svastika in company with ma interspersed 
passim. Cf. Rapson, Coins of Andhr-as, etc., p. clxxv (1). Cf. also 
IPAlviella, Migration of symbols , p. 71, where reference is made to a coin 
supposed to belong to Apollonius ad Rhypdacum showing a svastika 
lianked by four crescents which recall the Indian candra-bindu, Even to 
Uiis day, the usual Jaina practice is to place above the svastika a cand^a 
htndu along with three bindus (dots) corresponding, apparently, to the 
four ma' s of ancient coins. Association of the candra bindu with the 
svastika is to be met with in sculpture belonging to a mediae val Jaina 
< ave-temple at IChandagiri wherein may be seen five panels forming a 
-J r oup and depicting in relievo the following figures in succession: (1) 
mayura, (2) hamsa, (3) padma, (4) svastika, (5) candra-bindu. This 
combination reminds us of the fact that hamsa and padma figures in 
conjunction with the svastika on early Grecian vases ; see Plate IV for 
^lustrations, also discussion infra on the Upanishadie ideas involved in 

Uc ’h combinations. 

2 Cunningham, Inscriptions of Asoka, PI. XIII. C.’s remarks at p. 20 
' F this work first suggested to my mind the possibility of the svastika 
und the Brahml mo being together identifiable with om. When I com- 
municated the idea to Sir John Woodroffe, he seemed to like it; and his 
•attitude, I am glad to acknowledge, encouraged me to study the subject 

ln some ‘detail. 
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same auspicious mark occurs at the beginning of many an 
epigraph belonging to a period not much later, sometimes in con- 
junction with the expression siddham signifying ‘ attainment/ 
In Kushan epigraphy, the svastika is rarely met with, inscrip- 
tions now generally commencing with the expression siddham 
which reminds us of the Gopatha Brahmana explanation of om 
as sarvam-cipnoti . 

During the Gupta period, and through some subsequent 
centuries, inscriptions often begin with a symbol which would 
appear to have been related in form to the svastika. Leaving 
aside forms which may be regarded as variants, slightly 
abridged or elaborated, the mediaeval symbol exhibits shapes 
closely resembling the Brahml o ' s which go to make up the 
svastikas found in the Jaugada inscription of Asoka ; the 
one noticeable difference being the additional spiral attached 
to a terminus in each case. 1 The mediaeval symbol has been 
interpreted as an expression of omkara by modern scholars 
who, as my friend Mr. N. G. Majumdar informs me, infer this 
identity from the substitution, in later analogous records, 
of the syllabic om in place of the mediaeval symbol. This 
ground for the inference is strong enough : it is made 
stronger still by a statement in Alberuni’s India (I. 173) 
that ‘ the figure $0 ' was used by the Hindus for om (about 
1030 A.D). Alberuni remarks that the Indian people use the 
sign, ‘believing that it will bring them a blessing.' It seems 
that, even so late as Alberuni’s time, the Hindus had not 
forgotten the relation of the ‘figure ’ for om to the sign called 
svastika which literally means ‘ that which signifies w ell-being ’, 

‘ that which brings blessings. 5 We may note also that mediaeval 
and later inscriptions often use the expression svasti just after 
om, and sometimes only svasti or only om. The interchangeable 
character of tl ese expressions argues their identity in meaning. 
The fact that the svastika-sign of the earlier records gave 
place, in the mediaeval age, to a symbol which in form was 
often little else but the svastika dichotomized, followed 
optionally by the expression svasti , and which in later times 
bloomed forth into a syllabic omkara, justifies at once the 
name svastika applied to the sign and the view that it signified 
nothing but the omkara. 

Sometimes, more often than not, the svastika-symbol 
appears without an accompanying ma or anything denoting 
the final nasal. This at first sight seems to go against its iden- 
tification with the syllabic om. But if we recognize brevity to 
be the basis of symbolism, the difficulty vanishes. By way of 
illustration we may refer to the case of the sacred monogram 


J Sometimes the symbol is little more than a spiral. [See on this 
point the Supplementary Note post.] 
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Chi Rho ( yfc ). That monogram, found on early Christian coins 
and figured by Constantine on his standard, represents, as is well 
known, the first two letters of the Greek word X/no-ro?, the 
other letters being left out to be supplied to the mind by 
suggestion. Jf five letters out of a total of seven could thus be 
omitted from the Christian symbol, the omission of the final 
ma of om from its symbolic representation in the shape of a 
svastika will not appear strange From the alphabetical 
standpoint, the Indian symbol was simp ] y o ; but, symboli- 
cally, it represented the omkara. 

Outside India, the svastika is found dispersed on a very 
large scale, almost throughout the world. In England, the 
svastika has been known as the fylfot , — a word taken by the 
earlier etymologists to mean ‘four-footed’ or ‘many-footed. 
Although the New English Dictionary challenges this deriva- 
tion. I am inclined to accept it in view of the fact that the 
omkara is described in Upanishadic literature as catuspdda or 
* four-footed/ J The earliest undoubted occurrence of the 
svastika is said to be in connexion with the Third City 
mi the site of Hissarlik, identified with ancient Troy. It 
is common also in the Fourth and Fifth Cities on the same 
site, and is principally found there on spindle whorls. Its 
most luxuriant expression, however, is to be met with on Grecian 
wises of the fifth, sixth and seventh centuries B.C.' 1 2 * 

There w'ere many varieties of the svastika already in those 
imnote ages. I am ill-equipped to deal with all of them and 
with the associated emblems and figures. But some points 
deserve special notice here as being particularly relevant to my 
present thesis. The svastika- types may be classified under 
two broad divisions : (I) the plain svastika, ‘ right-handed/ and 
' left handed/ and (2) the ‘ ogee ’ svastika, or svastika with 
spirals attached to the arms, also ‘ right-handed ’ and ‘left- 
handed/ A most remarkable feature on a few Greek vases 
is the occurrence of a number of what would appear to be 
( « reek ‘M’s by the side of the svastika. 8 This association of 
the Greek ‘M’s with the svastika on ancient Greek vases 
recalls the association of the Brahral ma with the svastika in 
hthic and numismatic records of ancient India, and seems to 
bear confirmatory testimony to the presence of a nasal' ele- 
ment in the mystic combination. The dots which occasionally 
appear in conjunction with the svastika should, I think, be 
likewise interpreted as corresponding to the nasal bindu of the 
Indian alphabet. 


1 Mr. VanManen, of the Imperial Library, although doubtful about 
the older etymology, admits that it is more satisfactory to the mind. 

2 Wilspn, The Swastika. See also Plates III and IV. 

8 Ibid., Figs. 27, 14<\ tt(>. 
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Figures of hamsa and padma are frequently depicted on 
these vases. 1 Sometimes it is a large svastika with two hamsas 
on two sides accompanied by two rows of 4 * M ’-like signs. Some- 
times a conventional padma occupies the centre of the field, with 
two harhsas on two sides and a number of svastikas dispersed in 
the field. Arrow-heads placed in echelon, obviously indicating 
an arrow in motion, also figure on some of these vases, some- 
times in conjunction with the hamsa and occasionally in com- 
pany with the padma. On a Cyprus vase is 4 represented an 
arrow-head, stemmed, barbed and suspended by its points 
between the svastika.'* Other animals besides the hamsa are 
also depicted on the vases, such as the ram, the antelope, the 
horse, the lion, just as on some old Indian coins 8 ; and these 
animals are considered by some authorities to point to the solar 
■significance of the svastika, 4 an interpretation which has found 
eminent advocates armed with a goodly array of arguments. 

I think it is possible and proper to explain some of these 
features with reference to ideas formulated^ in the Upanishads. 
Hamsa stands there for the Brahman-Atman. The padma 
reminds us of the Upanishadic notion, that the heart is shaped 
like the lotus (a comparison found also in the Atharvaveda) 
and is the abode of Brahman or even Brahman himself. 6 In 
Mundaka, II. 2. 4, the prana va is described as 4 the bow off 
which the soul as the arrow flies to Brahman \ and Maitr, VI. 
24, represents it as 4 the arrow which is shot from the body as 
bow in order to pierce the darkness.’ 6 Perhaps, too, the horse 
has reference to the nsvamedha or horse-sacrifice with which the 
Brhadaranyaka Upanisliad begins. 4 in order to recognize in the 
steed the universe into which Prajapati is transformed with the 
object of again offering himself in sacrifice .’ 1 The presence 
of 4 solar ’ animals is well accounted for by the supposition 
that they arc counterparts of the Upanishadic conception 
that 4 all living creatures are Brahman ,’ H and of the idea, 
broached even in the Aitareya Brahmana V, that the pranava 
is identical with the Sun; the Chandogya (I. 5. 1) goes so far as 
t<: represent the aditva pranava as making the sound orn in 
i ts motion. 

These explanations presuppose an early existence, in 
the Grecian world, of a system of philosophy, centering round 
the svastika, which was closely akin to the system of philoso- 
phy, centering round the omkara, as expounded in the Upani- 
shads. The supposition has much to support it. That ancient 
Greek philosophy offers many points of resemblance to anci- 

1 laid., passim. 2 * Ibid , p. 850. 

;s Cunningham, C.A.I. , PI. ITT, Nos. 1 and 2. 

* Wilson, op. cit., pp. 784-5. 

6 Denssen, op. cit , p. 287. 

6 Ibid., p. *90. 1 Ibid., p 122. 

8 Ibid , p. 196. 
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ent Indian philosophy has long been recognized ; and the 
receptive temperament of the early philsophers of Hellas is 
borne witness to by the traditional attribution of the § travell- 
ing tendency to Greek philosophers like Thales and Pythagoras. 
Strabo, quoting from Megasthenes, notes that the opinions of 
Indian philosophers 4 coincide with those of the Greeks on 
many points,* such as the nature of the soul, the origin of 
the world, the diffusion of the Deity through the universe. 1 
Modern scholars have acknowledged the 4 coincidence. * Dr. 
L. D. Barnett speaks of 4 the singularly close parallel between 
Upanishadic thought and the doctrines of early Eleatic philo- 
sophers, and especially Parmenides, who may well have been 
contemporary with the authors of some of the most im- 
portant Upanishads. . . . Except in his view of Being as a 
sphere, Parmenides is in perfect accord with the Vedanta 
The similarity of Plato’s doctrines is well known/ * Dr. Richard 
Garbe would go a step further and compare the theory of 
Thales regarding the genesis of the world from a primeval 
water with the similar Vedic notion. 8 The equivalence of the 
Nvastika to the oiiikara will add to these analogies, and will 
appear to be particulary impressive when considered with 
reference to Strabo’s quotation from Megasthenes alluded to 
hove. 

To the question ; What was the significance of the vase- 
pointings ? the find spots of the vases will help us to give 
on answer. According to Mr Walters, ‘ the great majority of 
those vases have been found in tombs, and some important 
discoveries have been made on the sites of temples and sanc- 
tuaries/ 4 The same scholar observes that ‘ vases (though not 
necessarily painted ones) must have played a considerable part 
oi the religions ceremonies of the Greeks,’ and further says 
’hat : their most important use, and that to which their preser 
vation is mainly due, was in connexion with funeral ceremo- 
nies/ 6 It will seem reasonable, therefore, to look upon the 
vase-paintings exhibiting the svastika-mark as possessing a 
' eligious and a spiritual significance, more specially the latter, 
~~a view confirmed by the ancient hut urns and cinerary urns 
ul central Italy which often bear the svastika sj’mbol. 6 In 
other words, these paintings are realisations, in colour and 
outline, of notions pertaining to the philosophy of the 
Greeks which, in its earlier stages of development, could not 
have been divorced from their religious and spiritual notions 
masmuch as even Plato who flourished in the 4th century 

1 McCrindle, Anoient India , 1901, pp. C6-7. 

* Bennett, Brahma- Knowledge (London, 1907), pp. 34-5. 

Garbe, Philosophy of Ancient India (Chicago, 1899), p. 03, 

.Art. « Ceramics * in Encycl , Britt., 11th ed. 

> Ibid. 6 Wilson, op. cit , figs. 183, 185, 180. 
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B.C., is admitted by modern authorities to have fused together 
logic and physics, psychology, theory of knowledge and meta- 
physics, , in a semi-religious synthesis. We have merely to 
recall Colebrooke's remark that ‘ the philosophy of India may 
be employed for a commentar}' on that of Greece’ in order 
to perceive the entire propriety of viewing the Grecian vase- 
paintings in the light of the Upanishads Of the svastika in 
particular, as part of these paintings, we cannot urge that it 
is a mere design, ornamental and meaningless: its position 
on many of the vase-paintings violates the principle of sym- 
metry which is otherwise discernible as being predominant 
in these compositions and appears to have been determined 
in many cases in relation to different portions of the body of 
the animal in association with which the sign occurs. 

No doubt has been entertained in regard to the point that 
some of the earlier Upanishads preceded the Buddha (died 
544 B.O.). 1 They attest, therefore, the existence, in India 
about 650 B.C., 2 3 of omkara worship in a highly mature form. 
We may speak similarly of a svastika-cult at its climax about 
600 B.C. in the Hellenic world, to judge from the evidence of 
vases. 

The earlier Greek vases represent what may be called the 
‘classical ’ phase of the svastika-cult ; for the svastika often 
figures there as the motif of the compositions which are 
usually restrained, simple and majestic. 8 Later, the svastika 
begins to figure less prominently, but not less suggestive^ ; 
the composition becomes more complex, and perhaps more 
fanciful, bespeaking what may be termed the ‘ decadent ’ 
phase. 4 Decadence has already declared itself on vases 
assigned to the sixth century B.C. Corresponding phases of 
the omkara- cult may be seen in the Upanishads. In the 
Chandogya, for instance, the cult appears to have passed 
through a distinct stage of evolution and must already have 
had a long history behind it. But the Mandukya betrays a 
pronounced development in the direction of £ decadence.’ The 
‘decadent’ stage must have commenced before the rise of 
Buddhism and Jainism, since many of the philosophical notions 
associated with omkara -worship are found to form the material 
out of which these two religions are made. In fact, if the 
Upanishads, enjoining the worship of omkara, represent a revolt 

1 Traditional date, adopted by Dr. Vincent Smith in his Oxford 
History. 

2 i.e. , more than a hundred years before Buddha’s death ; cf. Rapson, 
Ancient India (Cambridge, 1916)- p. 181. Some scholars incline to earlier 
dates. The ideas systematically put together in the Upanishads must 
have existed long before the Upanishads were composed, as pointed out 
by Mr. Hirendra Nath Dutt and other scholars. 

3 e.g. ibid., figs. 27, 28, 140; cf. figs. 185, 186. 

* e.g. ibid., figs. 147, 162, 170, 171, 172. 
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against the Vedic religion of rituals, Jainism and Buddhism 
should be looked upon as rebel offshoots of a religion which 
had, in its pursuit of knowledge and in its anxiety to maintain 
connexion with the older religion, attached exaggerated impor- 
tance to what might with reason be regarded as a mere word, 
ignoring, to all intents and purposes, the practical utility of 
an ethical system. The flourishing period of the omkara-cult 
in India synchronizes in this way with the flourishing period 
of the svastika- cult in the Grecian world. The synchronism 
is highly suggestive and cannot be overlooked in its relation to 
the identity of the svastika with the omkara. 

But a serious objection to the supposed sacred character 
of the svastika as employed by pre-historic man has been 
enunciated by Mr. Thomas Wilson who, after a most careful 
examination of the vast literature on the subject, has come to 
the conclusion that, since ‘ we find the Swastika used on small 
and comparatively insignificant objects, those in common use. 
such as vases, pots, jugs, implements, tools, household goods 
and utensils, objects of the toilet, ornaments, etc., and 
infrequently on statues, altars and the like/ ‘ all pretense of the 
holy or sacred character of the Swastika should be given up, 
and it should (still with these exceptions) be considered as a 
charm, amulet, token of good luck or good fortune, or as an 
ornament or decoration/ 1 I have shown above that the vases 
were not £ comparatively insignificant objects/ but, on the 
contrary, had definite religious and spiritual associations. As 
regards tools, implements and the Trojan spin die -whorls, the 
ancients may have actually worshipped them. In India it is a 
common practice with artisans to worship the implements or 
instruments which help them in their work, 2 Lastly, in the 
<*ase of objects of the toilet, ornaments, etc., those of them that 
hear the svastika- mark may have formed part of the cere- 
monial ‘treasures’ which in olden times used to be buried 
with the dead, — a custom alluded to in the Chandogya Upani- 
shad (VIII. 8, 5) as characterizing the A suras ; or, some of 
them may have been votive offerings, since archaeological 
research has proved that, amongst people affected by what is 
known as ‘ Aegean civilisation, it was a common tiling to dedi- 
cate to a deity articles of personal use. 

It need not be denied, however, that svastikas might, 
^ven in ancient times, make their appearance on objects 
unconnected with tombs or temples, the adoption of the 
device having been quite conceivably conditioned by a half- 
reverential, half -aesthetic impulse such as actuates modern 
} uen and women to adopt it on buttons and brooches. Many 


1 Ibid., pp. 951 - 2 . 

2 X am indebted to my friend Kumar Sudhindrachandra Sinhasarma 
or suggesting the parallel* 
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originally sacred emblems have degenerated into mere orna* 
mental designs. The sanctity of the svastika was liable to be 
forgotten soon in areas far away from the locality of its origin. 
It is a significant fact that the symbol has retained its holy 
association longer in India than elsewhere, except perhaps in 
Lapland and Finland. 

The proposition that the svastika is composed of two 
Bra h mi o’ s involves the assumption that the Brahmi o could 
exist prior even to the 13th or 14th century B.C. to which date, 
approximately, the Trojan spindle-whorls bearing developed 
forms of the svastika-mark have been assigned. 1 This assump- 
tion goes against the theory, advocated by Biihler, that the 
Brahmi script was derived about 800 B.C. from a Semitic 
source. 2 * Biihler has, no doubt, succeeded in tracing a remark- 
able resemblance between certain letters of the ancient Semitic 
alphabet and old Brahmi letters of corresponding phonetic 
values, e.g. in the cases of ga and tha . Jn many cases, however, 
the analogies emphasized by him seem to be too far-fetched, 
e.g. in ca, ma and ya. We must, therefore, as a recent writer 
remarks, 8 consider Biihler’s theory unconvincing. Cunning- 
ham’s theory of a hieroglyphic native origin 4 * was rather 
summarily dismissed by Biihler on the ground that no trace 
has been found of the use of hieroglyphs in ancient India, 
and much stress was laid by Biihler on the circumstance that, 
in ancient times Brahmi used to be written, like Semitic, from 
right to left. Professor D. R. Bhandarkar 6 has recently claimed 
a pre-historic origin for the Brahmi alphabet on the strength 
of marks, very similar to Brahmi letters, found on an object 
assigned to the ‘ neolithic * age, and the arguments he has 
advanced are by no means easy to challenge. Mr. Bhandarkar, 
however, has not attempted to explain the few resemblances 
between the Brahmi and the Semitic scripts. Perhaps, for 
that attempt time is not yet. But it does not seem impossible 
that some Brahmi letters are of early indigenous origin, while 
other letters of the alphabet may have been adopted or 
adapted from foreign, perhaps Semitic, originals. A tradition 
preserved by Alberuni 6 relates that, during the dark ages 
preceding the Great Civil War, the Hindus had become 
illiterate, and Vyasa, the son of Parasara, rediscovered the 
aksaras by divine inspiration. The alleged rediscovery points 
to a deliberate attempt having been made in early times to 
reconstruct the lost or nearly lost script in India; and it 

1 I am not aware if this dating has been confirmed by the latest 
archa3ologicaJ researches. 

2 Indian Studies , III , and Indian Palaeography . 

s Encycl. Britt., /, p. 732. 

* Inscrs. of Asoka , PI. XXVIII. 

6 Calcutta Review , Jan. 1920, pp. 21-39. 

8 India (Sachau), /, pp. 171-2. * 
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may well have been the case that contemporary foreign models 
were consulted in this work of reconstruction. The Brahmi 
script, as we find it about 500 B.C., bears in its elaboration 
an evident impress of the academician’s hand, — a fact admit- 
ted by Buhler. 1 We do not know how much may have been 
due to 4 the learned Brahmans ’ in the framing of the script. 
But it seems to me that they were intellectually quite equal 
to the task of devising, at any rate, some letters independently 
themselves. It is in any case manifest that the theory of a 
late and Semitic origin of the Brahmi script carries with itself 
its own burden of proof, and that burden is as yet far from 
being discharged. We have no evidence, therefore, against 
the assignment of a sufficiently antique origin to the Brahmi o 
which. 1 claim, was made the basis of the svastika symbol. 

A weightier objection would be that the proposed explana- 
tion takes it for granted that the Brahmi o could retain its 
shape unchanged during more than a thousand years (c. 1500- 
500 B.C.). Ordinarily, in the post-Asokan period, we find a 
progressive palaeographic change in Indian scripts through 
successive centuries. The letter o itself has changed consider- 
ably since the days of Asoka. Could it have remained much 
the same 500 B.C. as 1500 B.C. ? This, 1 submit, is quite 
within the limits of possibility. As Prof., Bhandarkar 2 says; 

‘ Some of the pre-historic symbols found in Egypt and 
referred to a period anterior to 5000 B.C. have been found to 
be identical with some of the alphabetical signs of the Phoeni- 
cians, e.g. which have been assigned to Circa 900 B.C. — showing 
thus an interval of four milleniums. Coming to this country 
do we not find that the letter g, e.g. of the inscription on the 
relic-casket of the Piprahwa Stupa which may be ascribed to 
about 500 B.C. has survived in that exact form to this day in 
the modern Kanarese script V r The Brahmi letters employed in 
Ceylon inscriptions in the first century B.C. are almost identical 
with those prevailing two or three hundred years earlier. 8 In 
Kharosthi palaeography, again, we do not discover, except in 
a few letters, any radical change between Asoka and Kanishka. 
It is well known, too, that the Tibetan script has remained 
stationary since the eighth century A. D., with only a few slight 
changes. 4 Possibly, these latter instances of stagnation illus- 
trate the inability of scripts to grow and develop when 
transplanted bodily to foreign soil ; but they also suffice to 
prove the capacity of alphabetical forms to resist, sometimes, 
the forces that make for change. Finally, we must bear in 
mind that palaeographic progress is likely to have been slower 
in those remote ages than in later times since the art of 
writing was presumably less extensively practised in the earlier 

** 2nd. Palaeog. (Eng.), p. 17. 2 Op. cit p. 35. 

8 Parker, Ancient Ceylon , p. 44i» * * Ep. 2nd., xi p. 271. 
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period. It cannot, therefore, be asserted that the form of the 
Brahml o 1500 B.C must have been decidedly different from 
its form 500 B.C. In fact, it was precisely in centuries prior 
to 500 B.C. that orakara- worship enjoyed a vigorous life, so 
that the letter o would, during those centuries, be looked upon 
more as a sacred emblem than as a letter and would conse- 
quently suffer little change. 

That the svastika was foreign to Troy, having been intro- 
duced there about the middle of the second millenium B.C., 
follows directly from the circumstance that the sign is not 
found in the First and Second Cities on the Hissarlik site, but 
suddenly emerges in a variety of form <? in the Third or 4 burnt’ 
City. 1 The question, therefore, arises: What is the link con- 
necting ‘Troy’ of such an early age with the Vedic religion 
and its concomitant, the oiiikara \ Fortunately, Professor 
Winckler’s discoveries at Boghaz Kuei have already supplied 
the link. It is now positively known that about 1400 B.C. kings 
with 1 ndo- Ary an names and worshipping Vedic gods were rul- 
ing in the region of Mitanni. 2 3 4 The names Sutarna , Duskratta , 
etc., have a distinctly Indo-Arvan appearance; and it is ins- 
true bive to compare the name Gilukhipa , borne by a daughter 
of Sutarna I, who was also queen of Amenopliis III of Egypt 
(c. 1400 B.C.), with the name Guruksepa 3 borne, according 
to the Visnu Purana, by the third successor of Brbadbala of 
Kosala who had fallen in the Bharata war not very many years 
before Amenophis * Ample evidence has been secured which 
goes to show that there was intimate intercommunication at 
that period among the different peoples inhabiting Asia Minor, 
Egypt and the Aegean islands, so that the Vedic religion 
obtaining in Mitanni had many opportunities for circulation 
abroad. Earlier still, Mitanni had been the centre of an exten- 
sive empire, and the migration of the svastika symbol to Troy 
in those days is intelligible enough. The infiltration of Vedic 
ideas into Cyprus and other countries could not have been long 
delayed ; and the process appears to have been reinforced later 
by a stream of thought represented by the earlier Upanishads. 
The fifteenth century B.C. thus assumes, like the sixth cen- 
tury B.C., a special importance from the standpoint of world- 
history. 

Supplementary Note. 

Since this paper was written, the July (1920) number of 
the J.R.A.S. has reached Calcutta. The number contains 

1 Wilson, op . cit. , p. 810. 

2 C. H. W. Johns, Ancient Assyria (Cambridge, 1912), p. 54. 

3 Pargiter, Dynasties of the Kali Age , p. 9. 

4 The Puranas place the war 1015 or 1050 years before Mahapadma 
who was crowned, according to my calculations based on Puranic data, 
413 B.C. 
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an article by Prof. Sayce on the origin of the Semitic Alphabet. 
According to the learned writer, the problem of the Semitic 
alphabet has been in a large measure solved. 4 The use of the 
Egyptian hieroglyphs as alphabetic letters suggested* to some 
Semitic genius the employment of them to represent the 
initial sounds of the Semitic words with which they corres- 
ponded Once the alphabet had been formed its develop- 

ment varied in different parts of the Semitic world’ 

Iff the Semitic alphabet was inspired by the Egyptian, 
the theory of a similar inspiration for the Brahmi script comes 
at once into the domain of practical scientific enquiry ; for, as 
already observed, there is in respect of certain letters, a remark- 
able resemblance between Brahmi and Semitic. Could both 
have sprung from the same source, the Egyptian ? An affirm- 
ative answer cannot at once be given : but a point supporting 
such an answer may bel noticed. At the beginning of the 
present paper, reference was made to an assertion in the 
Aitareya Brahmana (V, 32) that Prajapati desirous of being 
horn as 4 many ’ began a course of meditation resulting in the 
creation of three let ters, a\n and w/a, which combined produced 
ihepranava. We have, in this assertion evidence of an early 
I ndo -Aryan tradition that the letters a. u and ma were the 
first to be evolved. Naturally, the three letters would consti- 
tute a group by itself, standing apart from other and later 
letters. Now, this is exactly a feature of the Egyptian alpha- 
bet. As Mr. Van Manen. of the Imperial Library, points out, 
out of the twenty four signs in the Egyptian aljihabet three 
and only three are pictures of birds and correspond to the 
three letters a, u and m. It is allowable to infer from this cir- 
cumstance that these three letters formed a distinct group in 
the Egyptian alphabetical scheme. Certain scholars consider 
the germ of that scheme to have been conceived outside Egypt, 
somewhere in north-east or Central Asia. It docs not seem 
impossible, therefore, that the so-called Egyptian alphabets 
were related in some measure to the alphabets of the Indo- 
Aryans who were at a very early period, settled in Central 
Asia. 

This finding leads us to consider another point in regard 
to the Egyptian alphabetical group a } u and m. With the 
introduction of homophones in the Middle and New Kingdoms 
we come across a new alternative form of u , namely <L 
What could this spiral represent ? The spiral -ornament has 
been traced by Professor Goodyear to the lotus flower which 
occurs as a motif in Egyptian architecture as early as about 
the 14th century B.C. That explanation applies also, I think 
to the spiral-letter u. The spiral occurs on Trojan spindle- 

whorls along with its duplicated forms § and § [see plate II ] 
That! these forms constitute the basis of the 4 ogee ’ svastika 
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was noticed by Thomas Wilson, and I should regard thGm as 
proto-Brahml 5’s. The 4 ogee ’ svastika was probably the 
earliest form of the svastika : a simplification of the spiral 
endings gave the forms employed in the Jaugada version of 
Asoka’s inscriptions. The mediaeval Indian symbol, which 
replaces the svastika of the earlier records, and is itself re- 
placed later by the syllabic omkara, should be explained in the 
same way. The symbol is often identical in shape with the 
Egyptian ^-spiral which, to one initiated in sacred symbolism, 
could well recall the whole group a, u and m. 
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KEY TO PLATE II 

] . Brahmi o, one variety. 

2. Brahmi o, another variety. 

3. Svastika, ‘ left-handed.’ 

4. Svastika, ‘right-handed.’ 

5. Variant of 3. 

6. Variant of 4. 

7. Symbol for omkara. usually found in mediaeval Indian 

records. 

8. Variant of 7, given by Alberuni. 
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KEY TO PLATE III. 

]. Indian Coin, Eran ; reproduced from crayon copy (by 
Kumar S. C. 8inhasarma) of Fig. 20, Pl. XI, in 
Cunningham’s Coins of Ancient India. 

2. Indian Coin, Uja in ; reproduced from cayon cop}?’ (bv 

Kumar S. C. Sinhasarma) of Fig. 7, PL X, in Cun- 
ningham’s Coins of Ancient India . 

3. Biconical Spindle-whorl of 4 Troy.* 

(Wilson, The Swastika, Fig. 50). 

4. Spindle-whorl of ‘ Troy ’ with ‘ ogee ’ svastikas. 
(Wilson, The Swastika , Fig 63). 

Figures 3 and 4 are reproduced by kind permission of the 
Smithsonian Institution. 
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KEY TO PLATE IV. 

1 Greek ‘ Geometric ’ Vase (Smyrna). 

(Wilson, The Swastika , Fig. 140). 

2. Cinerary Urn (Cervetri-Italy). 

(Wilson The Swastika , Fig. 186). 

3. Greek Vase, oinochoe. 

(Wilson, The Swastika , Fig. 155). 

4. Detail of Greek ‘Geometric 9 Vase (Thera). 

(Wilson, The Swastika , Fig. 153). 

5. Detail of Rhodian Vase. 

(Wilson, The Swastika , Fig. 171). 

6. Detail of Greek Vase (Naukratis). 

(Wilson, The Swastika , , Fig. 130a). 

All these figures are reproduced bv kind permission of 
Smithsonian Institution. 




9 . The Successors of Kumaragupta I. 
By R. C. Majumdar, M.A., Ph.D. 


The discovery of the Sarnath inscriptions of Kumaragupta 
and Budhagupta threw unexpected light on the history of the 
later Imperial Guptas and I discussed the question in a paper 
in the Indian Antiquary, 1918, pp. 161-167. The results of 
my discussion were summarised in the following Table : — 


Kings. 

1. Skandagupta or 

Puragupta 

or 

Skandagupta and 
Puragupta 

2. Narasimhagupta 

3. Kumaragupta II 
*4. Budhagupta 


Known Dates. 

.. A.D. 453-7, 467-8 

nil 

. . A.D. 473-4 
. . A.D. 477-8, 494-5 


Probable Period. 

A.D. 456-468. 

„ 468-472. 
,, 472-477. 
,, 478-500. 


As to the relation of Skandagupta and Puragupta I ob- 
served : “On the whole, therefore, the new inscriptions seem 
to be fatal to the accepted view that Puragupta succeeded Skan- 
dagupta. They certainly favour the supposition that the two 
names were identical although they do not absolutely preclude 
the theory that Skandagupta and Puragupta were rival kings. ” 

Before my article was actually published, Mr. Panna Lall 
dealt with the same subject in Hindusthan Review', January 
1918, and practically came to the same conclusions, with this 
difference that he held Puragupta to be the successor of 
Skandagupta. Since then the question has been discussed by 
four different scholars. Dr. V. Smith in course of a review of 
Mr. Panna Lairs article endorsed his views and abandoned for- 
mer theories on the subject. 1 Mr. R. D Banerji also, in course 
of along review, accepted my main conclusions, but maintained 
that numismatic considerations are directly against the supposi- 
tion that Puragupta and Skandagupta are identical. He held 
that they were rival kings, “ Puragupta having rebelled in 
Magadha during Skandagupta’s absence from the capital at the 
time of the Huna wars.” 2 * 

Mr. Radhagovinda Basak, discussing the same question, 
arrived at totally different conclusions. 8 He held that there 


1 J.R.A.S., 1919, p. 260. 

2 Annals of the Bhandarkar Institute, Vol. I, part I,pp. 67-89. 

8 Ep.'Ind., Vol. XV, p. 113. 
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were two branches of the Gupta dynasty ruling concurrently 
after Kumaragupta I. His ideas on the subject are graphically 
represented in the following table : — 1 2 

KumSragupta! 


Skandagupta 
Kumaragupta II 
Budhagupta 
Bhanugupta 

Mr. N. K. Bhattasali went a step further and propounded 
the theory that Skandagupta, Kumaragupta II (of Sarnath 
Inscription), Budhagupta and Bhanugupta ruled in an un- 
broken line of succession, that Puragupta succeeded Bbanu- 
gupta about 511 A. I). and was followed by his son and grandson, 
Narasimhagupta and Kumaragupta, who ascended the throne 
respectively in 515 and 530 A.D.* 

It will thus be observed that barring the question of 
relationship between Puragupta and Skandagupta there is a 
consensus of opinion between Dr. V. Smith, Mr. R. D. Banerji, 
Mr. Panna Lall and myself, while the divergent views of 
Mr. Bhattasali and Mr. Basak are both red ic ally different from 
ours. 

These two scholars hold in common that the . imperial 
Gupta line after Skandagupta ran through Kumaragupta (of 
the Sarnath inscription), Budhagupta and Bhanugupta. The 
only evidence for accepting this Kumaragupta as the son and 
successor of Skandagupta is the proximity of known dates 
between these two kings ; but as I have shown in my paper 
thie can be easily explained in other ways. It will, I hope, be 
readily admitted, that we should not postulate a new line of 
Gupta emperors without sufficient evidence and so long as it is 
possible to explain otherwise all the' known facts of the case. 
As we already know of a Gupta king named Kumaragupta, 
who flourished after Skandagupta, the Kumaragupta of v the 
Sarnath inscription must be identified with him unless there 
are insuperable obstacles against this supposition, ,* • r 

As to Mr Bhattasali’s view that Por&guptasucceededBhanu* 
gupta about 511 A. D.,. nothing but the strongest and the most 
positive evidence would incline us to believe, that the soil of 
Kumaragupta I ascended the throne more than fifty rsix, years 
after his death. , . ; , . ,, > • 

Mr. Basak’sview that :there were two parallel . lines of 

1 Ibid., p. 120, f.n. 1. ■ ' |* 

2 Eastern Bengal Notes and Queries Second Series Nh: IT, pp£ 50 ff , 


Puragupta 
Narasiiiihagupfca 
KumSragupta III 
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Gupta rulers seems at first to be more reasonable. There is, 
however, one difficulty which Mr. Basak himself noticed and 
tried to solve. <e But with our present stock of knowledge, ” 
said lie, “it is not very easy to indicate the place where the 
branch line headed by Puragupta may have ruled ; for, as we 
shall presently show, the imperial ruler of the other branch, 
Budhagupta, held supremacy not only over north Bengal 
(Pundravardhana) in the east (Plates Nos. 3 and 4) and Benares 
(Sarnath image inscription No. 39 E) in the middle, but also 
over Malwa in the west. It has been stated before that 
Budhagupta’s predecessor Kumaragupta II held imperial sway 
over the central and western provinces. It is indeed difficult 
to bring about a happy reconciliation between the epigraphic 
documents of the time of Kumaragupta II and Budhagupta and 
the Bhitarl seal inscription. The rulers of the branch line 
through Skandagupta seem to have been more powerful than 
those belonging to the other branch ; for it will be shown that 
during Budhagupta’s reign the Gupta power was in full height 
of splendour. 1 1 ma> be believed that the rulers of the stronger 
branch may, by courtesy and in good will have suffered the 
other branch to rule somewhere in the eastern portion of the 
Gupta empire, perhaps in South Bihar. . . .” 1 

The weakness of Mr. Basak’ s position is apparent, and 
even Mr. Bhattasali, who otherwise agrees with him, was 
unable to accept it as satisfactory. He rightly observes : “It 
is easy to see that this supposition does not meet the situation, 
and such courtesy to a branch whose origin was by revolt is, 
to say the least* impolitic.” * 

But Mr. Basak’ s position is rendered hopeless when we 
remember that, during the first half of the sixth century A.D., 
there was another dynasty of rulers who are to be located in 
the same area. These were the later Guptas, the founder of 
which, Krishnagupta, almost certainly lived about 500 A.D., 
as king Kumaragupta, fourth in succession from him, was a 
contemporary of Isanavarman and thus lived about the middle 
of the sixth century A.D. 

The hereditary struggle of this dynasty with the Mau&haris, 
and the inscriptions of the later kings, leave no doubt that 
they held Magadha in their possession. It is unfortunate that 
both Mr. Basak and Mr. Bhattasali have ignored their ex- 
istence, for one would like to know how they reconcile their 
theory with the existence of the kingdom of the later Guptas 
of Magadha. 

It will thus be observed that there is not only no sufficient 
evidence for the postulation of a new Gupta emperor Kumara- 
gupta (II), upheld by Mr. Basak and Mr. Bhattasali, but that 


I Op. cit., p. 120. 


2 Op. cit., p. 52. 
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the theories of each are beset with further difficulties which 
have not yet been solved. 

I shall now consider the other views on the subject, 
referred to above, which differ only as regards the relation of 
Puragupta and Skandagupta. Mr. Panna Lall and Dr. V. 
Smith think that Puragupta was the successor of Skandagupta, 
and offer the following chronological table : — 1 2 3 

Kumaragupta I, A.D. 414-455. 


Puragupta, 

A.D. 467-c. 469 

i 

N ar asi mhagup t a 
BftlSditya, 
c. A.D. 469-c. 473 

i 

Kumaragupta II, 

A.D. 473-477 

Budhagupta, 

(parentage not known) 
A.D. 477-c. 494 

As will be seen it cramps three reigns of three generations 
within a period of ten years. Such a thing may not be absolute- 
ly impossible, but is certainly very unlikely, and it is chiefly 
on this ground that I urged in my paper that Puragupta was 
most probably identical with Skandagupta or a contemporary 
rival king. 

Mr. R. D. Banerji criticises the first of these two alterna- 
tive hypotheses which I put forward in my paper, from numis- 
matic standpoint. “ The fact, ” says he, “ that on one coin the 
name under the left arm of the king is 4 Pura ’ proves that this 
particular coin is an issue of the emperor Puragupta who is 
mentioned in the Bhitari seal of Kumaragupta II as the son of 
Kumaragupta 1 and the father of Narasimhagupta. This coin 
also proves that this prince Puragupta was quite different from 
Skandagupta on whose coins the name Skanda appears in the 
same place under the left arm of the king. In the coinage of 
the Imperial Gupta dynasty there is not a single instance in 
which two personal names of the same emperor have been used 
on his coinage . The emperor Samudragupta, Candragupta II 
and Kumaragupta I, all used only one proper name with a 
variety of titlep on their coinage.’ ’* 

Mr. Baneiji evidently forgets the Kaca type of Samudra- 
gupta’s coinage. Fleet, s V. Smith 4 and Allan have all attri- 

1 J.R.A.S., 1919, p. 262. 

2 Op. cit., pp. 73-74. The Italics are ours. 

3 C.I.I., Vol. Itl,p. 27. 

* Ind. Ant., 1902, pp. 259-60. 


Skandagupta, 
A.D. 455-467 
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buted the coins bearing the name ‘ Ka ca ’ to Samudragupta. 
According to Allan the attribution is no longer doubtful, and 
he believes that ‘Kaca’ was the original name of the emperor. 1 
Whether this theory be sound or not it proves without 
doubt that scholars who have made a special study of the 
Gupta coinage are not disposed to accept the above ipse dixit 
of Mr. Banerji. Thus, so far as numismatic considerations are 
concerned, there is no ground for dismissing off-hand the 
theory that Puragupta and Skandagupta were identical, and 
Mr. Banerji correctly (though hardly in keeping with his 
statement just quoted) observes, “ that there is nothing in the 
coinage of Puragupta or in the coinage of the Gupta dynasty 
which can prove anything for or against the division of the 
Gupta empire or the contemporaneity of Skandagupta and 
Puragupta/’ 4 

The question of the relationship between Skandagupta and 
Puragupta therefore still remains open. But although the coins 
do not help us to arrive at any solution there are certain 
passages in the inscriptions of Skandagupta which seem to 
throw some light on the complicated problem. 

Thus we read in the Junagadh rock inscription 3 of 
Skandagupta that when his father had died he had defeated 
his enemies and made the earth subject to himself. Again we 
are told that Lakshml, meaning of course the goddess of 
sovereignty, selected him as her husband, having discarded the 
other princes. These verses seem to indicate that Skandagupta 
had no natural claim to the throne but obtained it by means 
of his own valour and prowess. This suspicion is fully con- 
firmed by the genealogy of the Gupta emperors as given in 
Bihar and Bhitarl stone pillar inscriptions of Skandagupta. ft 
mentions Chandragupta I, and his Mahadevi or chief queen, 
their son Samudragupta and his Mahadevi, their son Ohandra- 
gupta IT and his Mahadevi, their son Kumaragupta, and his son 
Skandagupta. The omission of the Mahadevi of Kumaragupta 
T, the mother of the reigning king, in striking contrast with 
the mention of the other Mahadevls of earlier kings cannot but 
he looked upon as significant. It lends great colour to the 
supposition that Skandagupta was not the son of the Mahadevi 
or the chief queen of Kumaragupta I. 

The Bhitarl seal, on the other hand, expressly mentions 
that Puragupta was the son of Kumaragupta and Mahadevi 
Anantadevi, and it may therefore be held that he was the 
natural heir to the throne. These circumstances easily lead to 
the inference that when the old emperor Kumaragupta I died 
after a reign of more than forty years, there ensued a struggle 
for succession among his sons. It was a forerunner to the 

1 Gupta Coins, p. xxxii. 54 Op. cit.,p. 12. 
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story of Sha-Jahan and his quarrelling sons* The goddess of 
sovereignty, however, as the Jtanagadb inscription informs us, 
discarded the. other- sons of Kumaragupta and chose Skanda- 
gupta as his overlord. In other words, Skandagupta defeated 
his rivals and emerged successful out of the conflict. 

Then, again, we read in the Bhitarl pillar inscription that 
when his father had died, Skandagupta “ conquered his enemies 
by the strength of his arms and established again the ruined 
fortunes of his lineage; and then, crying “ the victory has been 
achieved ” , betook himself to his mother, whose eyes were full 
of tears from joy, just as Krishna, when he had slain his 
enemies., betook himself to his mother Devaki.” 1 One might 
well ask, what is the point in the allusion to the interview 
between Krishna and Devaki ? Is it simply the defeat and 
death of the enemy which preceded it that constituted the 
point of comparison ? Or. remembering that Skandagupta’s 
mother was not probably the chief queen, shall we go further 
and say that the enemy in both these cases was the rightful 
king, by defeating whom both Krishna and Skandagupta 
rescued their mother - from a life of degradation ? In other 
words, are we to suppose that Puragupta was defeated and 
probably killed by Skandagupta, and then the mother, who 
had hitherto lived an obscure life in the harem of Kumara- 
gupta I, was suddenly raised to theposition of a queen mother ? 
Verily this might remind the poet of Krishna’s slaying Kamsa 
and thereby rescuing his mother from prison and elevating her 
to the position of queen mother* 

But whether the allusion to Krishna and Devaki may 
reasonably be stretched to the proposed extent or not, the 
indications : from Junagadh and Bhitarl inscriptions certainly 
tend to show that Puragupta was the natural heir to the throne, 
while Skandagupta had no legitimate claim to it. This cer- 
tainly goes against the proposed identity of the two kings, and 
lends strength to the other alternative hypothesis, viz. that 
they were rival kings. 

Mr. Allan concludes from an examination of the coins 
that the three kings Prakasaditya, Chandragupta III and Gha- 
totkacagupta were not later than Narasimhagupta. and as the 
latter was the successor of Puragupta. these three probably re- 
present the line of Skandagupta. He considers it to be at 
least certain that towards the end of the fifth century the Gupta 
line became divided in the inevitable oriental fashion. 

It will be remembered that at the time when Mr. Allan 
wrote, the Sarnath inscriptions were not discovered, and 
Skandagupta’s death was placed at about 480 A.D. Now that 
we know that Kumaragupta II was ruling in 473 A.D., and 
Budhagupta in 477 A I)., Mr. Allan’s general conclusions can 


1 Ibid., p. 55. 
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no longer be upheld. But if we accept the numismatic fact 
observed by him, viz. that Prakasaditya, Chandragupta III 
and Ghatotkacagupta were not later than Narasimhagupta 
and Kumaragupta II, the probability is, that these were the 
rival kings that set up independent rule in different parts of 
the Gupta empire after the death of Kumaragupta [. The 
inscription recently published by Mr. Garde 1 shows that 
Ghatotkacagupta was a provincial luler under Kumaragupta 
I and probably his son. As to the other two kings Mr. Allan 
has pointed out that the style of the coins of Prakasaditya 
and Chandragupta and the purity of gold of all the known 
specimens, suggest a date previous to the coins of Narasimha- 
gupta and his successors. There are thus some reasons for 
holding that Skandagupta, Puragupta, Prakasaditya, Chandra- 
gupta III and Ghatotkacagupta were the rival claimants to 
the throne, and this, as we have seen above, is in full agree 
ment with the Junagadh inscription of Skandagupta which 
tells us that the other sons of the king were discarded by 
Laksnn in favour of Skandagupta. 

But although Skandagupta was apparently successful for 
the time being, it is clear that the embers of the family 
dissension were not finally extinguished. The line of Puragupta 
was revived in the persons of his son and grandson, Narasim - 
hagupta and Kumaragupta II. The short reign of those kings 
probably indicate troubled times, but ultimately , Budhagupta 
seems to have once more united the greater part' of the Gupta 
empire under him. It is impossible to say at present whether 
his claim was based upon any relationship with Skandagupta 
or Kumaragupta II, but it may be noted, that after Budha- 
gupta's time the eastern branch of the Gupta family seems to 
have been revived in the later Guptas. 

To sum up the results so far attained : We have tried to 
show that the Kumaragupta of the Sarnath inscription is the 
same as Kumaragupta II, the son and successor of Narasimha- 
gupta, and there is no justification for assuming him to be a 
different person and successor of Skandagupta. Secondly, the 
evidence of inscription suggests that Skandagupta and Pura- 
gupta were rival kings. Thirdly, the joint evidence of in- 
scriptions and coins indicates that there was a struggle for 
succession among the sons of Kumaragupta I, and Skandagupta 
emerged successfully out of the conflict. In conclusion, it is to 
be distinctly understood that the views offered in this paper 
are to be looked upon as tentative hypotheses, which alone are 
possible at the present state of our knowledge, and are merely 
intended as a basis for further discussion and elucidation of 
the subject. 


I Tnd. Ant., 1920, p. 114. 




io. Notes on the Venous System of Varanus bengalensis. 

By D. R. Bhattacharya . M.Sc., Zoological Department , 
The Muir Central College , Allahabad , India . 

[Communicated by Dr. S. W\ Kemp.] 

[With plate V.] 

The justification for writing this paper has arisen from 
the fact that Varanus bengalensis, being one of the fairly com- 
mon big lizards of northern India, is a very suitable type for 
dissection, and no detailed description of its vascular system 
seems to exist. It may also serve to supplement the knowledge 
that already exists of the vascular system in Varanus 
griseus , Varanus niloticus , and Varanus exanthem aliens. Bed- 
dard (and in one case Hochstetter also) has described the 
vascular system of the above mentioned species of Varanus , 
and since Varanus bengalensis differs from them in some 
important points of detail, a note on the above, as well as on 
some other points not yet noticed by the above workers may 
prove useful. I have dissected about a dozen fresh specimens 
and that precludes any idea of my having worked on a case of 
individual variation. I have to thank Dr. Woodland for very 
kindly going through and correcting the manuscript of this 
paper. 

The Anterior Abdominal vein . — The roots of the anterior 
abdominal vein take their origin from the ischiadic veins of 
their sides, and have thus only an indirect connection with the 
caudal or renal portal veins (fig. 5 , r.p.v . & l.p.v.) . They thus 
conform to the condition found in other species of Varanus 
and Heloderma , but differ from that prevalent among the La- 
certilia. They however differ from the other species of Vara - 
nus in one important fact that they do not give out the 
paired lateral abdominal veins, unless the latter may be said 
to be represented by a pair of very short and inconspicuous 
veins ending in the lateral parieties (fig. 1 , v.lat.). The roots 
(pelvic veins) receive blood by a large u umber of veins from 
the fat bodies (fig. 1 , v.fat ), the ventral surface of pelvis (fig. 1 , 
v.w.), from the ventral and lateral parieties and from the hind 
limbs. A median ventrally situated vein bringing blood from 
the hind limbs (fig. 1, v.h.l.) meets at the confluence of the 
roots of the abdominal vein. Anteriorly the anterior abdom- 
inal takes the usual course. 

Epigastric veins . — In addition to two lateral (paired) 
epigastric veins (fig. 2, rl.epig. and l.l.epig.), a third which 
may be" called the median epigastric (fig. 2, m.epig.) is also 
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present. These veins lie closely attached to the ventral body- 
wall. The lateral epigastric vein takes its origin from one of 
the roots (pelvic veins) fairly close to its point of junction 
with the corresponding vein of the other side, and enters 
independently into the anterior border of the liver of its side. 
During its course it receives branches from the fat body and 
lateral and ventral parieties. In this respect the lateral 
epigastrics resemble the condition found in Varanus griseus. 
but differ from Varanus flavescens (I dissected two fresh speci- 
mens) in which both the epigastrics open conjointly into the 
anterior border of the left lobe of the liver. What the condi- 
tion may be in the other species of Varanus . Beddard does 
not give any account of. The median epigastric vein, how- 
ever. arises from the ventral parieties in the region of the 
pelvis and in its forward course receives a short branch from 
the anterior abdominal vein. it receives several small 
branches from the ventral body-wall and lies in the median 
line ventrally to the anterior abdominal vein. It is not so 
thick and conspicuous as the lateral epigastrics. Anteriorly it 
bends over to the left side and joins the left lateral epigastric 
vein close to its termination in the liver. This vein has not 
been noted by Beddard in any of the species he has described. 

Umbilical vein . — This vein has been described by Beddard 
as occurring in Varanus iiiloticvs and Varanus exanthematicus 
and several other lizards. He concludes from the above that 
it must be a generic feature of Varanus , although he is himself 
doubtful about its presence in V. griseus. Its occurrence in 
the latter has not been noted by either (Jorti or Hochstetter. 
In spite of very careful dissection of about a dozen specimens 
I have not been able to find any trace of this vein in Varanus 
bengalensis. 

Post caval vein. — Two efferent renal branches (venae 
renales revehentes — fig. 3. v.r.v.) from the kidney, meet at 
the posterior border of the dorsal lobe of the liver to form 
the post-eaval vein (fig. 3, p.c.v.), which traverses the sub- 
stance of the liver throughout the greater part of its length. 
These two efferent renals instead of ending or rather taking 
their origin in the substance of the kidney are continued 
behind the posterior edge of the kidneys and meet in the 
median line forming a sort of loop (fig. 3. p.l.). On close 
scrutiny it will be found that this condition is quite different 
from that prevailing in birds, where the branches (renal portal 
vein) of the caudal become directly continuous with the 
efferent renal veins of the post caval. A small vein (fig. 3, 
v.r.) bringing blood from the dorsal region of the rectum 
joins the loop posteriorly in the median line, and may be said 
to correspond in a way to the coccygeo -mesenteric of birds, 
though in this case it does not appear to' join the branches of 
the portal vein. This splitting of post-caval into two renal 
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efferents aud their junction posteriorly to form a loop raises 
the question whether in Varanus this is a primitive condition 
or what is more possible a secondary formation owing. to the 
great divarication of the kidneys away from the median line. 
Since, I have not yet got any embryological evidence, I am 
not in a position to put forward any opinion on the above. 

Hepatic portal system. — The main trunk (fig. 4, h.p v.) of 
this system takes its origin posteriorly from two very promi- 
nent veins (fig. 5, br.h.p.v .) lying on the two sides of the 
rectum. The most interesting thing about it is that these 
two posterior veins take their origin directly from the posterior 
end of the renal portal vein, and are nearly as thick in calibre 
as the latter, thus establishing a direct communication be- 
tween the renal portal and hepatic portal system. Such con- 
nections however, are known to exist, e.g. in some Teleosts 
and the Dipnoi, but the connecting veins in the latter are 
comparatively thinner and connect generally the caudals with 
the hepatic portal veins, and are not such conspicuous blood 
vessels as in this case. 

Renal Portal vein . — The caudal vein divides into two 
veins. Each of these branches is continued forward into the 
kidneys as the renal porta! vein (fig. 4, l.r.p.v.). Close behind 
the kidney the veins from the hind legs join the renal portal. 
Still further backwards arises the connecting vein (fig. 4, 
ronn.) between the renal portal and hepatic portal vessels. 
The greater portion of the blood therefore is directed to the 
liver which is comparatively larger in this animal, through 
the anterior abdominal and hepatic portal veins. The kidney 
is supplied with blood brought mostly from the tail region 
and this accounts for the comparative thinness of the renal 
portal veins. 
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EXPLANATION OF THE PLATES. 

Varanus hengalensis. 

Fkj. L — Anterior abdominal and pelvic veins (nat. size). 

Specimen l'l" in length from head to base of 
tail, ant abd., anterior abdominal vein; IX. 
epig. left lateral epigastric ; v.fat ., veins from fat 
body ; v h.l, vein from left hind limb ; v.w., veins 
from the ventral region of* pelvis; v: lat., vein 
from lateral body wall; rX.epig ., right lateral 
epigastric vein; r.p.v right pelvic vein. 

Fio 2, — The anterior abdominal and epigastric system of 
veins (nat. size). Specimen 1' in length from head 
to base of tail. Lettering same as in fig. L. r.l , 
right lobe of liver ; ll , left lobe of liver* m.epig., 
median epigastric ; hr., a branch joining the 
anterior abdominal with the epigastric ; v.p., veins 
from ventral parieties. 

Fig. 3. — The post caval and efferent renal veins (nat. size). 
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The kidneys, liver, and efferent renal veins 
slightly displaced. Specimen 1' 1 * in length from 
head to base of tail, l.k left kidney ; rJc ., right 
kidney ; v.r., vein from dorsal region of rectum. 
p.l., posterior loop of the two efferent renals; 
p.cv., post caval vein; d.r.l. , dorsal lobe of right 
liver ; v.r.v ., right and left efferent renal veins. 

Fig. 4. — The hepatic portal system and renal portal vein. 

(nat size). The main trunks of the veins have 
been displaced to show their branches. Specimen 
1 7 2 " in length from head to base of tail. r.l. } 
right lobe of liver ; qas.v., veins from stomach ; 
pan., pancrease ; spl., spleen ; h.p.v hepatic portal 
vein; int.v., intestinal veins; ant.abd., anterior 
abdominal; hr. h.p.v.. branches from the sides of 
rectum which meet to form the main trunk of the 
hepatic portal system; l.k., left kidney; fem. v., 
femoral vein ; caud. v. % caudal vein ; conn., connec- 
tion between the renal portal and hepatic portal 
system of veins ; l.r p.v., left renal portal vein. 

Fig. 5. — The origin of the pelvic, the renal portal and hepatic 
portal veins (nat. size). Specimen 1'4" in length 
from head to base of tail. The kidneys and blood 
vessels have been stretched outwards in order to 
facilitate a diagrammatic representation. Letter- 
ing same as in fig. 4, l.p.v left pelvic vein; l.k., 
left kidney; v.l.h. f veins from left hind limb; 
r.p.v ., right pelvic vein ; tr., transverse connection 
between the two posterior branches of the hepatic 
portal vein ; v.v.r., veins from the ventral and 
posterior region of rectum ; v.r.h ., veins from right 
hind limb. 






II. The Custom of Circumcision among the Dravidians. 

By Muhammad Shaiiidtjllah, M.A., B.L. 

The subject of circumcision has been very exhaustively 
treated by many eminent scholars. But it appears no one has 
noticed the prevalence of the custom among any Indian race or 
tribe. The learned writer of the article on circumcision in the 
Encyclopaedia of Religion and Ethics goes so far as to say, 
“ It can scarcely have been practised in pre-Aryan India .... 
for there is no allusion to it in Sanskrit Literature.” But from 
the Kamasutra of Vatsyayana it appears that the practice 
existed among the Dravidians of his time. Let me quote here 
the passages : — 

Daksinat 3 r anam lihgasva karnavoriva vvadhanam balasya 
7. 2. 15. 

Yuva tu sastrena-cchedayitva yavad rudhirasyagamanam 
tavad udake tisthet. 7. 2. 16 . 

Translation . 

Among the Deccan people (the custom is) the perforation 
of the linga , like (that) of the two ears, (in the case) of the 
boy. 7. 2. 15. 

But the young man having (it) cub with an instrument 
should stand in water as long as (there is) the coming out of 
blood. 7. 2. 16. 

The commentator comments on this last injunction as 
follows : — 

Chedayitvetyanena kusalena bahiS-caim-akrsy-anyatra 
sthapayitva siram tyaktva tiryak chedayet, vathobhayatas 
chidram bhavati. Udake tisthed rudhira-stambhanartham. 

Translation . 

By the term chedayitva 1 having pierced ’ (is meant that 
he) should have (it) pierced slantingly leaving the blood- 
vessels after having, with skill, drawn the prepuce and placed it 
on another thing, so that there may be holes on both sides. 
(He) should stand in water for stopping blood. 

Evidently the commentator takes the previous injunction 
along with this and means that only the perforation of the 
linga of young men is referred to. But I think that the two 
injunctions should be taken separately. The first (7. 2. 15.) 
refers *to the manner of circumcision for boys which is the 
perforation of the prepuce, and the second (7. 2. 16.) refers to 
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that for young men which is the cutting off of the prepuce. If 
we take both the injunctions as applying to young men, the force 
of tu (btit) in yuva tu will be lost. In the first injunction I take 
balasya both with lihgasya and karnayoh. Such construction is 
not uncommon in Sanskrit being supported by the logic of the 
eye-ball of the crow which is supposed to have only one e3 r e 
ball, which comes to each socket as occasion arises ( kdkaksi - 
golaka-nyaya) . Whatever may be the construction, it is evident 
from the passages quoted above that circumcision in some 
form or other was observed by the people of the Deccan. The 
use of the word ‘ Daksinatyandm 9 (among the Deccan people) and 
the comparision with karnavedha (the ceremony of the perfora- 
tion of the ears) make it clear. It maybe mentioned here 
that the Jewish or Muhammadan form of circumcision is not the 
only form of circumcision that obtains among the people who 
practise it, and that the Jews and the Muhammadans are not 
the only people who observe it. 



12. The Licchavis in Ancient India. 


By Bimala Charan Law, M.A., B.L., M.R.A.S., 

F.R, Hist. S. 

The mighty race of the Vajjians fills an important chapter 
in the ancient history of India. But unfortunately we know 
of very few historians who have up till now dealt with the 
subject with that thoroughness which it deserves. Their method 
of administration, their martial spirit, above all their nobility 
of character are so impressive, so inspiring and so fascinating 
that it is really inexplicable how they escaped the attention of 
eminent scholars. Their cultural history is bound to be attract- 
ive. They had eight confederate clans of which the Licchavis 
of Vaisali were the most important. In this paper an attempt 
has been made to deal with some important topics relating to 
them. 

The late Drs. V. Smith 1 2 * and S. C. Vidyabhusan* contribut- 
ed two articles on the subject to the Indian Antiquary. 
According to Dr. Smith, the Licchavis were Tibetans in 
their origin. This conclusion he supports on two grounds : — 
(a) the way in which they disposed of the dead, and (b) their 
judicial system. Dr. Vidyabhusan, on the other hand, holds 
that the Licchavis were originally Persians, they having migrat- 
ed from their original home at Nisibi and settled in India and 
Tibet. But neither of these theories will stand the test of 
a through critical examination. 

Mr. Hodgson holds that they were Scythians . 8 It is men- 
tioned in the Vaijayanti that a Ksatriya lady married to a Vratya 
brings forth a Licchavi . 4 * According to the lexicographers Ama- 
rasimha, Halayudha and Hemacandra, they were Ksatriyas and 
Vratyas — sons of Ksatriyas. Bohtlingk and Roth are of opinion 
that they came of a regal race. Monier Williams supports this 
view . 6 * The Dulva states 6 that when Moggallana entered Vaisali 
in search of alms, the Licchavis were coming out of the city to 
subdue Ajatasatru. Out of veneration they asked him whether 
they would be successful in a campaign against Ajatasatru. 
Moggallana replied, “ Men of Vasistha’s race, you will conquer.” 


1 Ind. Ant. Vol. XXXII, pp. 233-236. 

2 „ „ Vol XXXVII, pp. 78-80. 

8 Collected Essays by Hodgson (Triibner’s edition), p, 17. 

* Vaijayanti (Oppert), p. 76, L. 108. 

8 A Sanskrit English Dictionary by Monier Williams, p. 902. New 

edition 1899. 

« The Life of the Buddha , by Kockhill, p. 97, Footnote. 
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This proves that the Licchavis were Ksatriyas, for we know that 
men of Vasistha's gotra are Ksatriyas. It is mentioned in the 
Mahdpardnibbana Sutta of the Dighanikaya 1 that the Licchavis 
claimed a portion of the relic of the august body of the Buddha 
as they were his castemen It is stated there : Cf Bhagava pi khat- 
tiyo, mayam pi khattiya ” (The Blessed one is a Ksatriya, so are 
we.) From these two instances, we can safely come to the conclus- 
ion that the Licchavis were Ksatriyas. This is also corroborated 
by the Jaina account given in the Kalpasutra } It is stated 
there that Mahavira was a maternal uncle of the Licchavis 
and they illumined the city to commemorate his death. It 
may be interesting to note in this connection that there was 
a great famine at Vaisali. Buddha was invited there to check 
it. The chief Queen of Benares became pregnant and was 
delivered of a lump of flesh. To avoid a scandal, she placed 
it in a pot and threw it into the Ganges, the pot drifting with 
the current. Gods took it and wrote on it that it contained 
the son of the chief Queen of Benares. A hermit found the 
pot and kept it with him. From this lump of flesh children 
were born and they were known as the Licchavis . 8 This 
mythical account has very little historical value of its own. 

As to the term Licchavi or Lecchavi, Chinese works point 
out that by it we understand £ Skin-thin ’ or 1 2 * 4 * same skin/ 
* Chavi ’ here means ‘skin ’. 4 Buddhaghosa in his Para - 
matthajotiha on the Khucldaka Pdtha h splits it up into Lina- 
chayi = Licchavi = Nicchavi. He says that things in their 
stomach appear to be attached to their Chavi or skin and hence 
they are called Licchavis. (“ Sibbetva thapita viya nesarii 
annamannam lina ahosi”). 

The young Licchavis of Vaisali were a free, wild set, very 
handsome and full of life. They dressed well and drove fast 
carriages . 6 Once Buddha with the Bhikkhus went out in search 
of alms. He addressed his followers when he saw the Licchavis 
on his way, “ Look at the Licchavis, those who have not seen 
the Tavatimsa gods, let them look at these Licchavis . 7 8 We 
know that the Tavatimsa gods were very beautiful . 8 

It is stated in the Dulva 9 that there were continuous 
festivities among the Licchavis. Of them Chana and Sabbar- 
attivaro were the most important. At the Sabbarattivaro 
or Sabbaratticaro festival, songs were sung, trumpets, drums 


1 Dighanikdya (P.T.S), Vol. II, p. 164. 

2 Kalpa S dtra (Jacobi), Verse 128, p. 266, S B.E.. Vol XXII. 

8 Paramatthajotikd ( P.T.S. ), pp. 168-165. 

* Watters* Yuan Ohuwang , Vol. II, p. 77. 

6 Paramatthajotika on Khuddaka Pdiha ( P.T.S. ), pp. 158-165. 

6 Watters’ Yuan Ohuwang, Vol. II, p. 79. 

7 Mahdvastu , ed. Senart Vol. I, p. 262. 

8 Buddhist Suttas. (S.B.E.) Vol. XI, p. 31. 

2 The Life of the Buddha by Bockhill f p. 63. 
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and other musical instruments were used 1 , flags were flown, 
kings, princes and commanders-in-chief took part in the festi- 
val and spent the whole night in merry-making.* 

It is stated in the DhamrnapadaUhakathd that they used 
to go to gardens with prostitutes (N agara-sobliini) and enjoy 
themselves very much. 2 

Some young Licchavis were rude in manners. 3 They loved 
fine arts and built many beautiful caityas * parks and gard- 
ens. 6 It is held that they were unbelievers in the Buddha 
and they had their Caityas consecrated to the Yakkhas. 6 This 
view is incorrect. It is evident from the Ahgultara Nikdya 7 
that they were devoted to Buddha. When Buddha was at 
Vaisall, 500 Licchavis worshipped him. It is stated in the 
Majjhima Nikdya 8 that some Licchavis saluted Buddha 
with folded hands as soon as he was seen by them. Some 
sat silent at a distance from the Blessed One. They were so 
very devoted to Buddha that they are said to have arranged 
a voyage for him by boat. 9 

They took delight in philosophical speculations about the 
non-cause of sins of beings, non-cause of the purity of beings, 10 
nirvana, lobha. dosa, moha, alobha, adosa and amoha. 11 
They discussed among themselves problems dealing with the 
destruction of action, destruction of sensation, means of 
attaining Nirvana, three kinds of sufferings, etc. 12 Abstruse 
metaphysical discussions relating to sila. Samadhi ., panhd 
vimutti, influence of the purity of sila and tapa 13 and sublimity 
of dhamma 14 engaged their serious attention. They used also 
to discuss the five kinds of rare gems : liatthiratana , Assaratana, 
gahapatiratana , and Itthiratana. lb Ilr.B. M. Barua holds in his 
Prolegomena to a study of Buddhist Philosophy 16 that the 
Vajjiputtakas recognise soul and their view of Atma differs 
from the views of Sahkhya and the Vedanta. The Licchavis 


* Sarhyutfa Nikdya (P.T.S.), Vol, I, p. 201.* Dhammapadatthakathd 
Vol, III, p. 460. V ajjiputtaka Bhikkhuvatthu. 

2 DhamrnapadaUhakathd (P.T.S.), Vol III, pp. 279-280. 

& Watters’ Yuan Chwang , Vol. II, p. 79. 

* Ahgultara Nikdya (P.T.S.), Vol. IV, p. 309. 

& The Life of the Buddha by Rockhill, p. 63. 

6 Beal’s Life of Hiuen Tsiang. Introduction, p. xxiii. 

T Ahgutlara Nikdya , Vol. Ill, p 239. 

8 Majjhima Nikdya , Vol. I, p. 228. 

® Divydvaddna , (Cowell and Neill), pp. 55-56. 

1° Samyutta Nikdya , Vol. Ill, pp. 68-71. 

11 „ „ Vol. IV, pp. 261-262. 

12 Ahguttara Nikdya , Vol. I, pp. 220-222. 

13 „ „ Vol. II, pp. 200-202. 

1* „ „ Vol. 1IT, pp. 75-78. 

l& „ ,, Vol. Ill, pp. 167-168. 

18 Dr. B M. Barua’s Prolegomena to a study of Buddhist Philosophy , 
p. 42. 
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believed in spirits. They believed in the existence of hell, 
especially the Sattussadam Nirayam 

They were fine sportsmen and accurate archers. They 
used to hunt with the help of dogs 2 . They used to kill 
animals on the 8th, 14th and 15th day of the lunar month and 
eat their flesh. 8 They were rough, cruel and haughty. Some 
young men among them were charged with insulting girls of 
respectable families by throwing stones at them. 4 They had 
the moral courage to confess their guilt. 8 

As regards the education of the Licchavis, we know 
that a Licchavi named Mahali went to Taxila to learn silpa 
and returned home after completion of training. He in his 
turn trained many other Licchavis who took up tlxe same work 
and in this way education spread far and wide among the 
Licchavis. 

It is mentioned in the Mahd'parinibb&na Suita of the Digha 
Nikdya that king Ajatasatru of Magadha annihilated the 
Vajjians. Prof. Rh\’s Davids in his Buddhist India, p. 12, holds 
that it was some political motive which induced him to do so 
but the learned doctor is silent as to what those motives were. 
It seems that the Vajjians attacked Ajatasatru many times and 
in order to baffle their attempts (Vajjinam patibahava), 6 two 
of his ministers, Sunidha and Vassakara built a fort at 
Pataligama. It is mentioned in the Dulva 7 that a Licchavi 
named Mahanaman lived at Vaisali who had a daughter named 
Amrapali. According to the law of Vaisali a perfect woman 
was not allowed to marry but was reserved for the enjoyment 
of the people. So Amrapali became a courtesan. King 
Bimbisara of Magadha came to know of this and himself went 
to Vaisali for her sake although he was at war with the Lic- 
chavis. Amrapali had a son named Abhaya. Ajatasatru was 
under the impression that his foster brother, Abhaya, had Lic- 
chavi blood in him and he liked the Licchavis very much. At 
this time the Licchavis were gaining strength day by day and 
Ajatasatru thought that if Abhaya sided with them it would be 
very difficult for him to cope with the Licchavis. So he made 
up his mind to do away with them. 

In the Sumangalavildsini , 8 we find that there was a port 
near the Ganges and there w as a mountain not far from it and 

* Petavalthu (P.T.S,), p- 46. 

a Angulfara NiJcdya (P.T.S. ), Vol. Ill, pp. 75-78. 

8 Divydvaddna (Cowell and Neil), p. 136. 

4 Ahguttara Nikdya i Vol. Ill, pp. 75-78. 

6 Cullavagga (S.B.E.), Vol. XX, pp. 118-125. 

8 Vajjinampatibdhdya. Some translate it thus— 44 to retard the pro- 
gress of the Vajjians.” The proper interpretations will be as follows — * 4 to 
remove the Vajjians”; u to drive away the Vajjians. ” 

T The Dulva quoted in The Life of the Buddha by Rockhill, p. 64. 

8 Sumangalavildsini (Burmese Edition, Simon Hewavitame’s Be- 
quest Series No. 1 Revised by iSfanissara), p. 99. 
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at the foot of the mountain there was a mine of precious gems. 
Some precious gems were washed away by the Ganges, and there 
was a contract between the Licchavis and Ajatasatru that they 
would take the gems equally. But the avaricious Licchavis 
did not fulfil the agreement. This enraged Ajatasatru very 
much. He thought of punishing them for this act. He 
realized, however, that the Licchavis being numerically 
stronger, he would fail to carry out his purpose. He tried to 
be friendly with the Licchavis, but he had to give up this idea. 
At last he resorted to the device of sowing dissensions and he 
was not unsuccessful. Through his machinations the unity 
of the Licchavis was almost broken with the result that the 
poor Licchavis began to hate the rich and the strong looked 
down upon the weak. At that psychological moment 
Ajatasatru took advantage of the internal dissensions amongst 
the Licchavis and attacked the Vaijibhumi. The weak Lic- 
chavis refused to stand against him and said, *• Let the strong 
Licchavis go forward and crush him. ” Thus it was easy for 
Ajatasatru to conquer Vaisali, the capital of the Vajjians. 

If a Licchavi fell ill, the other Licchavis came to see him. 
The whole clan would join any auspicious ceremony performed 
in the house of a Licchavi. When a foreign king paid a visit 
to the Licchavi country, the Licchavis went out in a body to 
receive him and do him honour. They did not impose new 
taxes. Old taxes were abolished. The young Vajjians used 
to learn Rdjaniti from the old experienced Vajjians. Chastity 
was not to be violated by force. The violation of chastity 
was an offence in those days. The old religious rites were 
observed. They used to hold frequent meetings. Matters 
relating to various parts of the country were heard and discussed. 
They sent out armies at the approach of foreign invaders. By 
beat of drum the meeting was announced and everyone tried 
to attend and having done their work they dispersed at the 
same time. 1 

A Liccliavigana could select a suitable wife for a Licchavi 
when asked for. It was for the Licchavigana to decide cases 
of adultery. 2 3 Among the Licchavis of Vaisali, there w r as a 
law to the effect that a woman born in the first district 8 could 
marry only in the first district and not in the second or the 
third. One born in the middle district could marry only in 
the first and the second. One bom in the 3rd district could 
marry in any one of the three. Marriage outside Vaisali was 
not allowed. 4 

As regards the administration of justice when a thief is 

1 Sumahgalavildsini , Burmese Edition, pp. 103-105. 

2 Bhikkkunivibhanga Sanghadidesa , Vol. II, p. 225. 

3 Vaisali was divided into three districts. 

* The Life of the Buddha by Roekhill, p. 62 
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caught he is brought before the Mahamatto who can acquit 
him if he thinks him not guilty, but if he thinks him guilty he 
cannot inflict punishment upon him but can send him to 
Vohariko who if he thinks that punishment is necessary sends 
him to Antokdriko who in his turn sends him to Sendpati ; and 
if he is convinced of his guilt sends him to Upardjd who again 
sends him to Baja if he thinks him guilty. Raja as the highest 
Court of Appeal could inflict punishment upon him according 
to the Pavenipotthaka, i.e. Book of Precedents. 1 2 3 * 

The Licchavis had a republican form of government. 
Baja was the highest Court of Appeal who alone could inflict 
punishment. He was elected by the people or rather by the 
ruling clans of t lie Licchavis. The administration of the 
country was in the hands of the Licchavigana who elected their 
members. In the Licchavisanthagara, discussions were held 
on the Tiratana. T t is mentioned in the Samantapdsddika ' 1 
that the Licchavi assembly was like the assembly of gods 
( Tavatimsadeva ). {< In the assembly of the Tavatimsa gods, 

four kings were the receivers of spoken w r ords with regard to 
the matter for which the 33 gods met in the assembly and four 
great kings were the receivers of the admonition given ”. 8 
From this Dr. Rhys Davids infers that the four great kings 
were regarded as Recorders (in their memory) of what had 
been said. The minutes of the meetings were kept b 3 r them. 
If so, there must have been such Recorders in the Mote halls 
of the clans. 

Their relations with some ancient chiefs and tribes may 
be briefly noted : They were on friendly terms with king 
Pasenadi of Kosala as is evident from the account given in 
the Angulimdla Suita of the Majjhima N* Pasenadi went to 
the Buddha and confessed that Bimbisara of Magadha and 
the Licchavis were his friends. 

The Mallas and the Licchavis were not on friendly terms. 


1 Poranam Vajjidharnman’ti— ettha pubbe kira Vajjirdjano ayam 
coro* ti anetvd dassite, ganhatha tarn coranti avatvd vinicchayamahdm 
att&nam denti. Te pi vinicchinitva sace acoro hofci vissajjenti, sace coro 
hoti, attana kind avatva Vohdrikdnam denti ; tepi vinicchinitva acoro ce 
vissajjenti, coro ce Sutiadhard (different reading. Antokarlkd-Burmese 
manuscript ) nama honti tesam denti ; te pi vinicchinitva acoroice vissa- 
jjenti, coro ce Atthakulikdnarh denti te pi tath’eva katva Senapatissa, 
Sen&pati Uparajassa , Uparaja Raiino rajd vinicchinitva acoro ce vis- 
sajjeti, sace panacoro hoti “ pavenipotthakam M vaeapeti, tattha “ yena 
idarh nama katam, tassa ayam nama dando’ti likhital^l , ’ rdjd tassa 
kiriyam tena samanetva tadanucchavikam dandam karoti — iti evam 
poranam vajjidhammam. 

Sumangalavildsini edited by Dhammakitti Siri Devamitta Mah&thera, 
Vol. I, p. &56. (Simon Hewavitarne Bequest Series, Colombo, 1918.) 

2 Samantapdsddikd (Burmese edition), p. 3^8. 

3 The Dialogues of the Buddha , p. 263. 

* Majjhima, Nikdya, Vol. II, pp. 100-101. 
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This is corroborated by the account of the fight between 

Bhandhula, a Mallian general and the Licchavis . 1 

It is stated in the Cullavayga of the Vinaya Piiaka a that 
Vaddha, a Licchavi. was instigated to bring a false charge 
against Dabba, a Mallian, of breach of morality, but he con- 
fessed his guilt and was punished. The Licchavis had con- 
nections with the Imperial Guptas. Chandra Gupta I married 
Kumardevi, the daughter of the Licchavis. 

* Fausboll's , Dhammapada , p. 219 (old edition). 

* Vol. XX, p. 118. 




13 . Dhifcoti-Karanam oi Sripati. 

By N. K. Majumder, M.A. 

The object of the present paper is to give a brief account 
of the short Treatise on Practical Astronomy called “ Dhikoti,” 
a Karana-grantha of Sripati. 

Present state of information . — The treatise has not yet 
been printed. The Calcutta University has secured a number 
of manuscripts of “ Dhikoti ” from Benares, Indore, Baroda 
and Madras. The present paper is based on the copy obtained 
from the Adyar Library in Madras, while the others are being 
copied for the University and have not yet been received. 
This copy of the manuscript in the Adyar Library has been 
compared with another manuscript in possession of Pd. Ba- 
buya Misra, University Lecturer, to whom I am indebted for 
settling a fair text by a comparison of these manuscripts. 

Authorship . — The author of “ Dhikoti ”, which is also 
mentioned as “ Dhikotida ’\ is, as already stated, Sripati, the 
renowned Indian Astronomer of the 10th Century A.D. As 
mentioned by Sudhakara Dvivedi in his Ganaka-Tarangini, 
Sripati was born in 921 Saka or 999 A.I). In his time he was 
second to none. Even Bhaskaracharvya quotes from him. 
Sripati was not completely eclipsed by Bhaskaracharvya even 
in later times, for Ganesa Daivajria-aceepts some of his methods 
in preference to those of Bhaskaracharvya. From cross-refer- 
ences it is known that Sripati was the author of the following 
t reatises on Mathematics, Astronomy and Astrology— 

(1) Sripati-padhati, (2) Ratnavali, (3) Ratnasara, 

(4) Pati-ganita, (5) Vija-ganita, (6) Dhikoti, and 

(7) Siddhanta-sekhara. 

Sudhakara Dvivedi expressed a regret that at least three 
important works of this renowned Astronomer, Sripati, name- 
ly, Pati-ganita, Vija-ganita, and Siddhanta-Sekhara, have 
been completely lost. But. 7 manuscripts of Siddhanta-Sekhara 
have been secured for the Calcutta University, and about the 
same number of “ Dhikoti.” “ Siddhanta-Sekhara ” is a com- 
plete Treatise on the Theory of Astronomy in 20 chapters, 
whereas ‘Dhikoti” is merely a practical Treatise, most likely 
based on the “Siddhanta Sekhara.” 

Subject-matter . — The manuscripts of “ Dhikqji ” that have 
been obtained, show that it is a very small treatise consisting 
of only 20 Slokas (of 4 charanas each), and deals mainly with 
the practical calculation of the lunar and solar eclipses. 

Date of Composition . — From what is mentioned in the 2nd 
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6loka, it is learnt that the, epoch, if not the date of composi- 
tion, must have been 961 Saka (1039 A.D.). But as no pecul- 
iar phenomenon is associated with this year, as it is not divisi- 
ble by 60, nor does it end in two cyphers (considerations gener- 
ally influencing an Astronomer in the choice of an Epoch), it 
may be assumed unless any positive evidence to the contrary 
is forth-coming that this must also have been the date of com- 
position. The short treatise was thus most probably composed 
at the ripe age of 40. 

Method of Calculation. — (1) The first step is to determine 
the number of lunar months from 96 1 Saka to the date on 
which we are investigating the occurrence of an eclipse. The 
number of solar years intervening is multiplied by 12, the 
number of solar months of the current year is added, thus get- 
ting the total number of solar months. This is multiplied 
by 2, 5 is deducted from the result, 916th part of the difference 
is deducted from itself, the difference is divided by 65. Then 
this quotient added to the number of solar months gives the 
number of lunar months. This is, but for a small correction, 
equivalent to adding two lunar months to every 65 solar 
months, i.e., 67 lunar months = 65 solar months. 

(2) The next step is the determination of the difference 
in longitude of the Moon and its Node. From what is given 
we learn that the Moon separates from its Node in every lunar 
(synodic) month by 2 naksatras-18 naksatra msa.s (60tli parts of 
a naksatra) — 1 and 1/20 (3600th parts of a naksatra). A peculi- 
arity of Dhikoti” lies in the fact that the difference of the 
longitudes for every lunar synodic month is expressed in sex- 
agesimals of a naksatra (13 degrees 20 minutes), and not in sex- 
agesimals of a degree as usual. The reason will appear later. 
Now 2*-18 w '-l and l/20 u " multiplied by the number of lunar 
months obtained before gives the total difference in longitudes 
of the Moon and its Node, omiting complete i evolutions, for 
the period in Naksatramsas. Add to this the original differ- 
ence in longitudes, which is given as 1-44-6. The sum will 
give the difference at the end of the lunar month or at 
Ama vasya. If we want the difference for the next Purnima, 
we are to add further 1-9-0, i.e. half of 2-18-1 & 1/20 for half 
a lunar month. 

(3) Then a further correction is applied according as the 
Sun is in one or other of the following signs : 


Signs 

Subtractive 

Signs 

Additive 


(naksatramsas) 


(naksatramsas) 

Karka 

0 3 0 

Makara 

0 6 0 

Simha 

0 8 0 

Kumbha 

0 10 0 

Kanya 

0 10 0 

Mina 

0 11 0 

Tula 

0 11 0 

Mesha 

0 10 0 

Vrischika 

0 8 0 

Vrisa 

0 6 0 

Dhanu 

0 3 0 

Mithuna 

0 0 0 
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This is roughly a correction for the true place (longitude) of 
the Sun, and therefore also of the Moon, for, being at the end 
of Amavasya or Purnima, their longitudes can only differ bv 0 
or 180. 

If the result as corrected is within 1 naksatra of either 
Node of the Moon, we should then proceed to the further 
consideration of an Eclipse, Lunar in the case of a Purnima, 
and Solar in the case of Amavasya. Thus 1 naksatra on either 
side of the Node seems to be the superior Ecliptic Limit. 

(4) Next to find the latitude of the Moon. The difference 
of the result as obtained before, and 13 n -30'-0 (i.e., 180°) or 
27 u -0-0 (i.e , 360°) as the case may be, gives the shortest dis- 
tance from the nearest Node. If the result obtained in (3) is 
less than 13 n -30 n '-0, the latitude is North, but if it is greater 
than 13 n -30 u/ -0 and less than 27 n -0-0, the latitude is South. 
Now the shortest distance just obtained measured in naksatras 
and naksatramsas (and of course less than 1 naksatra) gives 
the latitude if expressed in degrees, minutes and seconds. 
That is to say, 1 naksatra of longitude as measured from the 
Node corresponds to 1 degree of latitude. This is equi valent 
to saying that the tangent of the inclination of the Moon’s 
Orbit to the Ecliptic is about 3/40. This is why in the first 
instance the difference in longitude was expressed in naksa* 
f ramsas. 

The latitude of the moon thus found is the latitude at 
the middle of the eclipse and at the end of the tithi (Amavasya 
o» Purnima). 

(5) In the ease of the Lunar Eclipse the radius of the 
shadow at the distance of the lunar orbit is taken to be 0-38'-0" 
and that of the Moon 0-18'-0". 

(g) Deducting from the sum 0-56'-0" the latitude found 
in (4), we get the length of the portion cut off. If 
this is greater than 0-36'-0" the diameter of the 
Moon, there will be a Total Lunar Eclipse. If the 
latitude is greater than 0-50'-0", there will be no 
Eclipse. 

(b) The distance travelled by the Moon relative to the 

Sun from the commencement of the Eclipse to the 
Middle of the Eclipse is equal to the square root 
of the difference of the squares of the sum (56') of 
the radii of the Shado w and the Moon and of the 
Latitude of the Moon. 

(c) The Moon travels 730' in 60 nadikas (dandas) relative 

to the Sun. Thus by Rule of Three we get half the 
duration of the Eclipse. 

(d) If there is a Total Eclipse, the time from the com- 

mencement of the total eclipse to the middle of the 
. eclipse is obtained from the distance travelled by 
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the Moon relative to the Sun during the time, 
which is equal to the square root of the difference of 
» the squares of the difference of the radii of the 
Shadow and the Moon, and of the Latitude of the 
Moon. 

(e) If from the time giving the end of the tithi, the time 
as obtained by (c) is deducted, we get the commence- 
ment of the eclipse ; if it is added, we get the time 
of the end of the eclipse. If the time as obtained 
by ( d ) is deducted we get the commencement of total 
eclipse ; if it is added, we get the end of the total 
eclipse. 


(6) In the case of the Solar Eclipse the radii of the Sun and 
the Moon seem to have been taken as 15' and 18'. The process 
from (1) to' (4) is the same as before. Then the following 
corrections should be introduced : — 


(a) The time of the end of the tithi is to be corrected for 
Parallax in Hour Angle. The day being divided 
into 8 parts, the following are the corrections, sub- 
tractive in the first four parts and additive in the 
last four 


Substr active. 

1. 3 30 0 

2. 3 0 0 

3. 2 0 0 

4. 1 0 0 


Additive. 
8. 3 30 0 

7. 3 0 0 

6 . 2 0 0 
5. ] 0 0 


(b) The latitude of the Moon as obtained in (4) is to be 
corrected for Parallax in Latitude. The corrections 
are as follows: — 


Mesha and Mina . . 
Vrisha and Kumbha 
Mithuna and Makara 
Karkata and Dhanu 
Simha and Vrischika 
Kanya and Tula . . 


0 39' 0' South. 

0 34' 0" 

0 27' 0" 

0 18' 0" 

0 10' 0" North. 

0 8 ' 0 " 


When the latitude as obtined in (4) and the parallax in 
latitude are both North or both South, they are to be added ; 
but when one is North and the other South the difference is 
to be taken. 

1 shall conclude this by a few examples. I take this op- 
X-)oitunity of expressing my indebtedness to Prof. Ashutosh 
Mitra, M.A., of the Vidyasagar College for many valuable 
hints. 

A, — Lunar Eclipse . 

Example I. — To calculate if there was an eclipse at 1606 
Saka 8 months elapsed. 
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Saka .. .. . . 1606 

Deduct .. .. . . 961 

645 

Multiply by . . . . 12 

7740 
+ 8 

No. of solar months from Epoch . . 7748 

Multiply by . . . . 2 

15496 

Deduct . . . . . 5 

Difference . . . . . . 15491 

Divide by . .. .. 916 

Quotient .. .. .. 16 

Deducting from difference. . .. 15475 

65 
238 
7748 

= 7748 + 238 = 7984. 

-Dif. in long, of the Moon and the Node 

in one lunation . . . . 2 18 1 & 1/20 

Multiply by . . . . 7986 

Total dilference in Longitude 680 rov. 10 7 45 

Add dif. at 961 Saka .. .. 1 44 6 

Difference in Longitude on the date in 

question .. .. 11 51 51 

As this is not within 1 naksatra of a 
Node, even after allowing for correc- 
tion as contemplated in (3), there 
cannot bo a Solar Eclipse. 

Add difference in lng. for a fortnight l 9 0 

Dif. in long, at end of next "Purnima . . 13 0 51 

Deduct, as the Sun is in Dhanu Rasi. . 0 3 0 

True difference in Longitude . . 12 5 51 

Deducting this from 180 degrees or . . 13 30 0 

Shortest distance from Node . . 0 32 9 (in naksatramsas) 

Therefore Latitude North.. .. 0 32 9 (in degrees) 

Deduct this from the sum of the radii 

of shadow & Moon . . . . 0 56 0 

Lut off portion . . . . 0 23' 51" 

Diameter of the Moon . . . . 0 36' 0" 

Thus there cannot be total eclipse. „ 

Distance from commencement to 

middle of Eclipse . . . . =^(0 56 0)*-(0 32 9)* 

=0 45' 51" 


Dividing by 

Quotient number of adhimasas 
No. of solar months 
Number of Lunar Months . . 



278 Journal of the Asiatic Soc. of Bengal. [N.S., XVII, 1921.] 


Therefore half duration . . 


End of Tithi 

Thus Sparsakala (time of contact) 
and Moksakala (time of separation) 


0 45' 51* x 60nadikas 


730' 

=3 nad. 46 vinad. 
52 nad. 0 vinad. 
48 nad. 14 vinad. 
55 nad. 46 vinad. 


Example II. — To calculate if there will be a lunar eclipse 
on 16 October, 1921 (30 Asvina, 1842 Saka elapsed). 

Number of Solar Months from 961 Saka . . 10578 

Add Adhimasas . . . . . . 325 

Number of Lunations . . . . 10903 


Difference in long, for 10903 lun. 
Add initial dif. 

Also add for a fortnight (Purnima) 


24 nak. 4 48 
1 44 6 

1 9 0 


Deduct for the Sun being in Kanya 


26 nak. 57 54 
0 10 0 


26 47 54 

Deducting from 27-0-0 (i.e. 360" ), Shortest dis- 
tance from Node . . . . . . 0 12 6 

Thus Latitude South. . . . . . 0° 12' 6* 


Thus there should be a total eclipse. And half duration 
= 1 hour 48 m. Modern calculation shows there will be near- 
ly a total eclipse, *937 part of the Moon being eclipsed, and 
duration = 1 hour 40 m. Thus Sripati’s rules, about a 
thousand years old, give fairly accurate results. 


B . — Solar Eclipse. 

Example III. — To calculate if there was an eclipse in 1586 
Saka, Magha, Vadi. 

Number of Solar Months from 901 Saka 7510 


Number of Lunar Months . . 

7740 


Dif. in Long, for 7740 lunations 

11 15 27 


Add initial dif. . . 

1 44 6 


Add for the sun being in Makara 

0 6 0 

13 5 33 


Deducting from 

Shortest distance from Node in nak- 

13 30 0 


satras and sexagesimals 

0-24-27 


Latitude at Middle of Eclipse, North . . 

0°24' 27* 

North. 

Correction for Parallax in Lat. 

0 39' 0* 

South. 

True Latitude . . 

0 14' 33* 

South. 

Moon’s Diameter 

0 36' 0* 


Cut off Portion . . 

0 21' 27* 



The first and the third examples are taken from the com 
mentator. 


Calcutta , 26 th April , 1921. 



14 . Prehistoric writing in India and Europe. 

By Panchanan Mitra, M.A., F.R.A.I. Lecturer , Calcutta 
University. 

The name of Piette will ever be associated with the 
discovery of prehistoric script in palaeolithic times, and though 
critics are often disposed to think that he sometimes goes too 
far or lavs too much stress on the doubtful alphabetic value 
of some signs, one cannot but be struck with the soundness 
of his ideas. In 1896 when writing on the signs from Mas 
<VAzil he first of all pointed out clearly that such studies 
pertain to the forms and not to the values of letters. 1 * * * “ It would 
be wrong to think that in holding these comparisons I am deal- 
ing with the sounds which might have been represented by the 

signs Numerous modifications were introduced in the 

phonetic sense of the characters and we have not sufficient 
data which might permit us to construct the history of these 
transformations. The characters have also their history. In 
bringing forth some of those here whose antiquity is more 
ancient than has been thought 1 am putting forward materials 
only for such a history.” Elsewhere he dwells on the pioto- 
, graphic and symbolic stages which were both ideographic 
and phonetic, from which was gradually evolved a syllabary 
and finally an alphabetic script * But he is seen at his best 
in his classic essay on * Les Ventures de Page glyptique,’ 8 
where the history of prehistoric signs is traced back to the 
reindeer* epoch of palaeolithic France. The examples brought 
forward there are not merely isolated as in the Azilian galets 
but contain two inscriptions, one from La Madeleine and the 
other from Rochebertier, which contain many signs of linear 
type placed side by side. These conclusions are thus forced 
upon him : *' The pleistocene scripts are the most ancient 

which are known to us When we find these characters, so 
early, should we not think that the glyptic men have left these 
to the assuredly later peoples, and it is the latter that have 
borrowed from the glyptic culture. The human groups 
provided with different mentalities have not matured at the 
same time by the formation of a script. It is this glyptic age 
devoted first to the fine arts that would be the first to evolve 
the image by simplifying it in symbol. It was endowed with 

l Piette, fitudes d’ethnographie prdhistorique, L’Anthropologie 

1896, p. 414. 

* Piette, Bulletins de la Soci6t4 d’Anthropologie de Paris, 1897, p. 285. 

' 6 L’ Anthropologic, 1905. 
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a singular aptitude for representing an object of which a part 
alone was figured and this faculty which though scarcely 
favourable to the perfecting of art was a marvellous instrument 
of civilisation. Through the symbol it paved the wav for the 
script.” 1 We come to know of a still earlier pleistocene script 
from a paper of Armand Vire three years later 2 * which depicts a 
reindeer’s horn containing no less than 22 signs of the linear 
type side by side. This last has been placed in the Aurignacian 
epoch, and the former two in the Magdalenian epoch, which, 
however variously estimated, cannot be brought down to later 
than 15000 and 8000 B.C. respective^. But what is of 
direct importance to us is that no less than twelve signs in 
these show forms similar, if not identical, with Indian 
Brahmi characters. These are, forms * *], /\, CD/ from the 
Le Madeleine inscription (Piette, fig. 10); * H, V, X/ from 
the JRochebertier inscription ( Piette . fig. 11) ; besides ‘O 9 from 
the Lourdes inscriptions ( Piette , fig. 2) ; and |_, v, I. j , from 
the stag horn baton at the Combe Cullier grotto (Vire, fig. 9) 
which I think are strikingly similar to Brahmi (kha), /\ (ga), 
(D (sa), r 1 (da), A (ta), O (tha), L (u), A (ga)< 1 (na), A (ta) and 
| (ra), respectively. It must not be forgotten here that India 
also had analogous stages of culture. 

Any reader going through Osborn’s Men of the Old Stone 
Age (1918) and Sollas’s Ancient Hunters (2nd edition, 1915) 
would find that Capsian and Azilo-Tardenoision cultures, 
transitional between palaeolithic and neolithic, extended far to 
the east from the shores of France. The Vindhyan hills as 
well as the Banda district on the Jumna in India have been 
definitely recognised to be Azilian stations. s In the signs on 
the coloured pebbles of Mas d’Azil we can recognise at 
least nine signs very similar to Brahmi. These are : — 
+ (fig- 28), © (fig. 36), 1 (fig. 73), o- (fig- 75), m (fig- 79), 
EL (fig* 85), | (fig. 86), A (fig 93) and f“] (fig- 94) which afford 
interesting comparisons with the Brahmi -f- (ka) ; Q (tha), 

1 (na) (j) (cha), (gha) £ (ja), j (ra) and □ (ba) respectively. 

A comparative study of these signs in Europe has led to 
the discovery of interesting missing links of cultural and 
ethnological history in the old world. It is long since Evans 
brought forth his momentous discovery of pre-Phoenician 
script in Crete and by instituting comparisons established the 
affinities of the linear variety of this with the proto- Egyptian 
and Lib 3* an signs Since then the question of the origin of 
alphabets has attracted much attention in Europe. It is some 
time since Petrie started the theory c that the linear system 
might not have been derived from pictographs by degenera - 


1 L’Anthroplogie, 1905, p. 10. 

2 La Crozo de Gentillo, L'Anthropologie, 1908, pp. 421-22. 

8 Ancient Hunters, p. 529. 
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tion at a\\ t)\lt migVit come irom ownership marks so common 
amongst all the primitive races.” 1 In 1918, he tried to estab- 
lish. that the innumerable ownership-marks in Egypt, in pre- 
dynastic and early dynastic times formed the signarv from 
which were derived all the ancient prehistoric alphabets round 
the Mediterranean, but mainly the Carian and Spanish systems. 
I would elsewhere offer a comparative study of the owner- 
ship-marks on Indian megalithic pottery showing them to be 
in many cases identical with proto-Egyptian marks. Inci- 
dentally Petrie establishes that three-quarters of these signs 
‘are known before hieroglyphics in Egypt. It is impossible 
therefore to say that these signs are the decadent products 
of hieroglyphs; they are entirely separate in origin, though a 
few additions may have been made during ages of contact with 
hieroglyphs.’ 2 The same, as we will see, was most probably 
the case with India also. 

There are reasons to think that the invention of copper or 
its working on a large scale, which, as Dr. Reisener well proved, 
might be ascribed to Egyptians alone, (if it was not discovered 
by them in an earlier Central Asian home) resulted in the cul- 
tural conquest of India in proto -dynastic and pre-dvnastic 
times. It is at those early chalcoliihic times and not l^ter that the 
megalithic idea may have spread Indiawards, for we get here 
almost all the pre-dolmen stages as in Egypt, and the signary 
of the latter, if it had influenced Indian writing, must have 
begun to do so iu late neolithic times — as is witnessed by the 
script-bearing neoliths — and the two countries probably conti- 
nued to be in close cultural contact till late megalithic times. 
In S. W. Europe also the question of the spreading of the signary 
found itself inextricably associated with neolithic race-move- 
ments and megalithic culture. Thus writes Mr. Adolphe 
Reinach in his article, Apropos de' Vorigme de V alphabet \ in 
Revue epigraphique , 1914 : * The signs painted on the galet-s of 
Mas d’Azil or incised on bones arc found in the dolmens and 
engraved stones all over Portugal and in the writing indigenous 
to Spain. They belong properly to the Iberian or Ligurian 
populations who descend perhaps from the Neolithic invaders. 
On the other hand the affinity of Ligurians and Iberians with 
the Libyans has already shed a new light on the whole pro- 
blem proving an exact analogy between the Iberians, the anci- 
ent Libyans and the modem Tifinach of Touareg.” s 


J L’Anthropologie, 1915, p. 434. 

2 Scientia I-XII-1918, p. 44. 

The reasons may be summarily put thus : — 

(a) Peculiar circular shaped copper axes and copper harpoons occur 
in India of which there are no Indian neolithic prototypes but neolithic 
and crude copper as well as finished forms like these occur in Egypt. 

(&)• The Dravidians are now classed by Ruggeri as H. S. Indo-africanus 
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Now it should be noted here that the Basque language 
‘ which has been connected with every outlandish language 
and people under the sun ’ has recently been claimed to be 
akin to* the Mon Khmer language of the Santhals, Kols etc. 
and it has been put forward on the basis of linguistic affinities 
that there was a movement of peoples from the plateaus of 
Ohhota Nagpur right up to Spain across the Red Sea, Egypt, 
Libya and N. VV. Africa in prehistoric times. The remarkable 
dispersal of similar signs in prehistoric times over such an area 
makes us pause a little over this speculation. 

We now pass on to the light task of finding Indian ana- 
logies in megalithic signs. For these Mr. Letourneau’s papers 
though the earliest, are still the best. In dealing with some 
inscriptions on French megaliths called the * Marchands ’ he 
was led to institute comparisons between them and alphabetic 
forms occurring elsewhere. I have got about a dozen com- 
parative tables in my notebook from Hoerne’s “ Urgeschichte 
der bildenden Kunst to Petrie's last in "Sciential and as 
1 do not find anywhere Indian signs brought in, not even in 
Wilke’s studies in “ Sudwest Europaische Megalithkultur und 
ihre Beziehungen zum Orient ” or in the later £ * Kulturbeziehun- 
gen zwisehen Indien, Orient und Europa,” it may be presumed 
that it has escaped the notice of European archaeologues. 
So my business here is to show that the analogies apply 
to India as well though 1 have been content to cite every- 
where only one European example In fact at the very first 
glance I was struck by their Brahmi style or rather by the 
neolithic or chalcolitliic or megalthie style in Brahmi as the 
case may be. Thus 1 sign No. 1. which occurs according to 
Letourneau as p and jr> is similar to Brahmi A (cha) ; sign 
No. 2 which occurs both as c and d is almost identical with 
Brahmi C (ta) ; sign No. 3 ([) resembles Brahmi (gha) ; sign 
No. 4 © is the same as Brahmi 0 v tha) ; and the doubtful 

character in figure G which occurs as 1 and ^ is the same 

in form as Brahmi (kha). What is still more surprising is 
that all the Marchand figures without a single exception occur 
almost in identical shapes in Brahmi, the only difference at 
times being the reverse form which since the days of Buhler 


akin to the Ethiopians. The predynastie Egyptians were Ethiopians. 
Bruce Foote and Morgan think also of the Early Egyptions and Dravi- 
dians as possibly akin. 

(c) The dynastic people who conquered Egypt are according to 
Navilio known as Anu. In Rigvedic tradition we read that the most 
ancient of five tribes, a ‘ nicht arisches Leute * who came to India was 
known as Anu. 

/ Vide Letourneau* Les signes alphabetiformes des inscriptions mega- 
lithiques. Bulletins de la Societe d’Anthropologie do Paris, 1893. . 
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has been accepted as the more ancient Brahmi style. Similar- 
ly all the five signs given as the Libyan signs of dolmens, 1 viz. 
■f , f, 0, n an ^ 0 are easily recognised in Brahmi as -|- (ka). 1 
(kha), © (tha), □ ? (ba) and Q (tha). 

The Brahmi forms we have been so long dealing with 
l)elong to the third century B.O. It might be naturally 
expected that at least stray evidences such as those of our 
neoliths would be forthcoming showing the persistence of the 
linear type in India from the remotest antiquity. Thanks to 
the courtesy of the Archaeological department and the facili 
ties afforded by Pandit B. K. Bidyabinode, Asst. Curator, and 
Prof. D. R. Bhandarkar, officer-in-charge, Indian Museum. I 
happened to light some time ago on a very interesting piece of 
pottery bearing a continuous script, which was of an archaic 
character. It is a very small libation cup from Bhita, bearing 
Catalogue No. 97 N.S. 1050, and comes from a floor level 
* which could hardlj" be later than 8th century B.C.’ 2 The 
letters are continuous and written round the vessel just below 
the slightly projecting upper ring. Some of them have disap- 
peared through a portion having been broken off, but no less 
than 15 characters remain, and what is remarkable is that 
though a Brahmi-like style of writing is at once evident, most 
of them do not approach any Brahmi form so muon as linear 
scripts mainly of the Mediterranean area. The letters appear 
thus : — 

ND P <0 ir \yvJ> 1 f / F 9 t / O 4* 

s 7 6 5 4 ar i 1514-13 12 u io e 



Of these sign No. 1 resembles a Brahmi * a*. But it might 
have more nearly belonged to the class of signs represented 
in Hoerne’s and Petrie's tables along with 4 K ’ which appears 


* Letonrneau-Les signes libyquesdes dolmens-Bull. de la Soc.d Anth- 
ropologie de Paris, 1896, p. 320. 

2 Archaeological Survey of India, Annual Report, 1911-12, p. 37. 
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as ^ in plate Nos. F and C of fig. 15 of Mosso 1 representing 
stones from the primitive cells of the Pythion at Gortyna. 

SignNo, 2 occurs in the Assam Neolith, is identical with 
‘ Y ’ group of signs in the proto-Egvptian system and also 
occurs in rock-carvings near Algerian frontiers of Chhota- 
Tigri as is evident from (w) of the plate on p. 28, UAnthropo - 
logie, 1916. 

Sign No. 3 is almost identical with q] occurring on a 
votive-lamp found at Archanes, see fig 9 of Mosso.* It seems 
that the projection on the left is a vowel stroke. 

Sign No. 4 probably belongs to the type of incomplete 
square signs with a vowel stroke to the right and occurs at 
Gortyna as figured in plate c of fig. 12 in Mosso,* and in 
p. 1116 (pi. VT1I) of Seripta Minoa. 

Signs 5 and 6 are very similar and appear in a reverse 
form *•) in line 3 of B of fig. 11 of Mosso.* 

Signs Nos. 7. 8 and 9 bear strong similarities to the signs 

% El and 4> of the Bronze alphabetic tablets from Venetia 6 

Sign No. 10 is also found in the linear 4 A ’ script from 
the Aegean and survives in Brahmi ^ ‘ ta.’ 

Sign No. 1 1 has also a long range occurring in proto- 

Egyptian signs as 1_, in Caria and Spain as (i and also in 
less emphasised angular forms as 2 on the stone at Gortyna. 

Sign No. 12 somewhat resembles 9 in ‘A* class inscriptions 
at Phaestos as in fig. 8 of Mosso. 7 

Signs 13, 14 and 15 similarly occur in the Minoan regions 
as in fig. 11 in Mosso 8 and have not entirely disappeared in 
the later Brahmi. 

In this new light of prehistoric studies the paper in 
Indian Antiquary, 1901, on some neolithic rock-carvings in 
Edakal caves , attains considerable importance, for there also we 
have proofs not only of Brahmi and Minoandike signs existing 
in Neolithic India but also of several characters which, though 
traceable outside India, are not found in the later Brahmi 
system. 

However incomplete and one-sided the above study may 
be, sufficient has been set forth to show that we have to do 
with a considerable Minoan element in the early chapters of 
Indian proto-history. And we shall have to revise our views 
with regard to India, as has been done in the case of Greece in 
recognising that the Phoenician and South-Semitic similarities 


J The Dawn of Mediterranean Civilisation, p. 41. 

2 Op. cit. p. 33. 3 Op. cit. p. 40. 

4 Op. cit. p. 39. 

h Journal Royal Anthropological Institute, Vol. XLVI, p. 225. 
8 Vide Petrie’s table in Scientia. 

1 Op. cit. p. 31. 8 Op. cit. p. 39. 
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were due to their all having drawn from one common source. 
Thus we may accept Dussaud’s table 1 for the present slightly 
modified (as shown by the italics , as possibly configuring the 
development of alphabets. 

Alphabetic* prototype 


X {Gy pilot* ?) Archaic {Proto- Eg ypto-Graeco- Indie) 


Phoenician Sabaean Greek, Latin Early Indie 

alphabets alphabets alphabets, etc. alphabets 

I 

Brahmi 

That the question is not so simple would be realized by 
finding that we have probably to recognise the remnants of a 
Hittite or Plmestos disc-like or a cognate hieroglyphic system 

in such sporadic figures as ^ ^ ^ from caves in Orissa 2 

and in some of the signs of the earliest Indian seals which have 
already led to considerable speculation. As to whether with 
the Hittite language they are probably bound up with the 
Aryan question, is a matter about which it is too early to speak 
at present. 

As for the proper acrophonie values of these early forms 
J think it would not be quite ?afe to say anything till we 
have discovered some bilingual inscription as at Oaria * 

Besides, the linear alphabetiform character of several pre- 
cuneiform Sumerian signs, of some archaic Chinese signs on 
bones, of the Ttejang alphabets in Indonesia as well as of the 
letters of Oikhon, Yenessi and Otarou scripts all bearing a 
curious family-likeness, shows the connection of this question 
with some prehistoric racial or cultural migrations in Asia, of 
which 1 hope to be able to offer a study at some futute date. 

1 Les Civilisations pre holJeniques, 1910, p. 293. 

* Vide Corpus Inscriptionum Indicarum, Plat© XVII. 

* Vide J.R.A.S. Jan. 1920. 




i5* Three Tibetan Repartee Songs. 

By Johan van Manen. 


In his Manual of Tibetan , Major Lewin bewails the fact 
that with regard to Tibet, the familiar tongue of the people, 
their folk-lore, songs and ballads are all unknown.” This was 
vvritten in 1879, almost half a century ago, and though since 
that date an enormous amount of new material has been 
published, shedding light on the most diverse problems connect- 
ed with the Land of Snows, yet the statement remains true 
to this date. The relation between the known and the un- 
known is still quite disproportionate. Francke, Laufer, Marx, 
O’Connor and others have added to our knowledge of these 
matters, but of folk-lore, songs and ballads we know very little 
indeed. It is difficult to say what kind of lore or literature 
Lewin had in mind when he made his remark, but I am in- 
i-lined to think that he must have thought, amongst other 
things, of a most remarkable expression of the Tibetan mind, 

the repartee song, or turn song, called gsung 

bshad, in Tibetan. This word is not to be found in the dic- 
tionaries and without search through the literature I remember 
only a single reference to it in books on Tibet. This reference 
is to be found in Sarat Chandra Das’ Tibetan Grammar, but un- 
happily in a form both brief and confusing. On page 60 of his 
Introduction to the Grammar he says . In the repartee songs 
of Tibet which generally consist of verses of two lines of six 
syllables each, there is rhythm ”, and he refers to Appendix 
IX of Book 1 for the application of the remark. This appendix 
bears the English superscription : “ The love-songs of the sixth 
Dalai Lama Tshang-yang Gya-tsho ”, and consists of three 
pages of Tibetan text. Unhappily the presentation is rather 
confused. In the first place, these love-songs are not repartee 
songs at all. Secondly, the text given does not consist of one 
piece, but of two pieces. The first portion is a reprint (with a 
few lines left out) of an exceedingly popular little block-print 
containing a selection of these love-songs, a selection which 
apparently leaves much to be desired from the points of view 
of both arrangement and method. The second portion, consist- 
ing of the last eight lines of page 2(Y $ which are evidently 

also taken from songs attributed to Tshang-yang, though not 
contained in the little block-print, are arranged in a manner 
which allows of their being described as a repartee song. But 
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Sarat Chandra Das does not give a separate title to this por- 
tion. The block-print alluded to was known before. E. H. C. 
Walsh mentions it, in his article in the J.A.S.B., Vol. LXXIII, 
Part I,.pp. 118-177 (1904), entitled “ A List of Tibetan books 
brought from Lhassa by the Japanese Monk, Mr. Ekai Kawa 
Goebi ”, on page 154, as No. 42, and mentions that the little 
work, measuring lOj x 3 inches as to paper and 7-f x 2 inches as 
to print, Avith five lines to the page, can be had from any book- 
seller for about 4 annas. I possess half a dozen copies of it, in 
two different prints, all ot the same size and style. The title 

is, as correctly given by Walsh, 

Sarat Chan- 
dra Das has changed the words into 

and has left out the wrg’sr, whilst also omitting 
a few lines of the text. The word is a form of 

to collect, which is not to be found in the dictionaries. That 
this little book of songs .should be styled a biogra- 


phy or life-historv, might seem strange at first sight. 
If is, however, explained as due to the fact that these poems 
are auto -biographical in nature and in their totality contain 

Tshang-yang’s true life-storv. WPRfW stands for pleas- 
ing selection or ‘selection of melodiousness.” This antho- 
logy is evidently based on an ampler collection, but I have 
not been able to ascertain the existence of a Tibetan print of 
such a \tork. None of niv Tibetan friends know of any other 
block-print than the one we are discussing. Manuscript copies 
of larger collections are known, on the other hand, and I possess 
a little umed MS. which contains several lines notin the above 
edition. What is remarkable, in this connection, is that there 
exists a European print of such a larger collection. 1 possess 
eighteen battered and soiled pages of it, picked up in Darjeel- 
ing. No one can give me any information about it and I have 
never seen it mentioned in any bibliography. In my remnant 
the beginning and end are missing ; it begins with page 7, 
ends Avith page 28, and lacks pages 19-22. It has been printed 
either at the Bengal Government Press in Calcutta or at its 
branch in Darjeeling, but on enquiry I found that both offices 
have no records about its production. I suppose it must 
have been printed there under the supervision of Sarat 
Chandra Das, but it seems that every trace of it has dis- 
appeared since its production. This copy has the title 
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^3°rgl* at the top of its pages. 


It contain? 


eight double lines of twelve syllables each on each page, every 
couplet being serially numbered. The first number is ’46 and 


the last 212, but there are several mistakes in the numbering by 
doubling or omission of numbers. Both, block-print and type- 
print, have an appreciable proportion of matter in common. 
My nmed M8. ; of which the orthography is deplorable, bears 


the title (qgp|5T ) 

It contains 144 six-syllabled lines I owe it to the Rev. P. O. 
Boddmg of Dumka, who with generous courtesy made over to 
me this little find when he heard that I was studying Tsliang- 
yang’s poems. This much then concerning the matter of Sarat 
Chandra Das’ Love-songs and Repartee songs. His text con- 
sists of two portions of incomplete and badly arranged lines 
from Tshang-yang's poems. Only careful study can enable us 
to re-arrange them in some consecutive and connected order. 
Caps liaye to be filled in and many lines have to be transposed 
Several poems may even prove incapable of completion with 
the material available. Besides, the major portion is made up 
of snatches of songs or perhaps even complete songs, but not 
as a* repartee song. His last eight lines, however, constitute 


such a repartee song or 


We have therefore to 


explain what this is. In doing so we will first discuss the 
word. This is defined by my friend Lama Padmaeandra as 

•S "N 

meaning *° re ^ ort hi turns, a verbal tit 

for tat, an alternation of rejoinders or repartees. It is a 
honorific form of the noun agreeing with the verb 


The primary meaning of this term, however, is 


simply to explain. In fact the is a kind of 

verbal tilt or joust engaged in for the sake of amusement or 
diversion and subject to definite conventions, a semi-poetic 
battle of wits, a duel with tags. It is immensely popular in 
Tibet. It is practised in the family circle, in gatherings, 
during picnics, amongst young and old. A dialogue is started 
in the hearing of those assembled. The original remark must 
have some special point in it calling for a reply. It may be a 
hidden taunt and then the answer may be all the more cutting. 
As this form of amusement is often resorted to after copious 
libations of chang, when the spirits are rather heated, the con- 
versation is not always carried on in a minor key, both as 
to words and subjects. The amorous dialogue is much appre- 
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ciatecl. Our samples are all three of the kind. Cleverness in 
allusion, and dexterity in conveying hidden meanings are 
greatly admired. The words used may be quotations or, 
though it is a rare gift to be able to do so, may be made up on 
the spur of the moment As a rule the sentences spoken are 
quotations from an immense mass of oral tradition floating 
about — mostly unrecorded — in the minds of the people. If an 
answer is not to the point the listeners declare one of the 
debaters vanquished. Repetition of a same line in one re- 
partee song or even during one whole evening is a point of 
defeat. Non-reply, too, disqualifies. Prompters are some- 
times allowed, and sometimes the actual speakers are not 
limited to a single pair but they wrangle in parties. A variety 

of the is the gj’jzpj* in which not two people 

VP 

keep up a dialogue but in which each of those present is sum- 
moned in turn to recite or declaim his line or lines. On such 
occasions the individual called up may either choose a song. 

V, a story, or a hymn siysr, or snatches 

from them, but the essential point is that he should be ready to 
declaim coherently and properly, immediately when called upon 
to do so. Who is silent when called up is declared defeated. 
It may be readily imagined that at these occasions a great deal 
of good-natured but rather rough and heavy banter, chaff and 
badinage is indulged in. When the dialogue is an amorous one 
it readily assumes a form of verbal horse-play. Innuendo is a 
great point and the old battle of the sexes is fought in all the 
accents of coyness, disdain, masterfulness, artfulness, coquetry 
or broadness in turn. Poetic and delicate feelings and similes 
are not absent either. Good gsung bshad experts boast of being 
able to keep up the contest for days without failing and with- 
out repetition. They will boast that : — 

>9 

I have a dammed up sea of old songs. 

I have a heaped up mountain of new songs. 

Now I will pull out from the breast-fold of my coat. 

The song in answer . 1 

1 For in the above verse, often is said. I obtained this 

verse from Lama Padmacandra. 
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From the above it should be clear that the discussion is 
held in poetry and the more telling the quotations are which 
are used the greater is the renown of the speaker. T^hang- 
yang’s love-songs seem to contribute a large amount of the 
material for these entertainments. The last eight lines given 
by Sarat Chandra Das may be read as such a dialogue, though 
a very brief one 

The gsung bshad is not exclusively amorous but often so, 
and naturally so amongst young people of different sex. It 
may, however, also be a complimentary dialogue embodying 
mutual courtesies and flatteries. It may even be a mystical 
song of a religious nature. In Milarapa’s works the latter 
kind of dialogue is to be found. Other varieties of the gsung 
bshad are those in which the dialogue is meant to convey 
complaints, advice, admonitions or warnings to men of 
position or rulers present which would not be well received 
if told directly. Others again those in which revelations or 
prophecies are made. Others again express political or 
social satire and criticism. There are many kinds and they 
often afford precious information about social or political 
conditions of the times. New gsung bshad sayings spring 
up continually, and especially at Lhasa at the occasion 

of the annual The telling ones are eagerly 

taken up and subsequently spread through all Tibet. It 
is said that the new songs are always first sung by the girls 
who draw the water at the occasion of the above festival, the 




who sing these songs when going about their work. 


The expressions used are highly coloured, allusive and 
metaphorical. The gsung bshad is a source of never failing 
delight to the old and the young in Tibet and almost takes 
the place of song and music ot Western countries for purposes 
of entertainment. In how far this amusement is specially 
Tibetan is difficult to say. In nature it is closely akin to the 
old Indian custom of debate, though this Tibetan form is 
always poetical. Striking points of contact and similarity, 
however, are suggested by the perusal of the late S. C. Vidya- 
bhusana’s book on Indian Logic. It would be quite worth 
while to study these similarities closely. In Bengal there used 
to be a form of entertainment, now fast dying out, but still 
widely prevalent some half a century ago, which may be 
compared with the Tibetan form. It was that of the 
Kabirgan or Kabirladai, also called Jarigan, in which pro- 
fessionals held such poetic disputations for the amusement of 
the public . 1 The Bengal form was largely one of abuse, and 


1 At the end of this introduction I append, in the form of an adden- 
dum a few notes on this matter and on some collateral topics. 
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often in Tibet, too, the dialogue is one of good-humoured 
but strong taunting, twitting and gibing. Spiciness in the 
dialogues seems to be an additional recommendation. Though 
broad and primitive, the Tibetan dialogue can scarcely be 
called obscene. In the gsung bshad nature is very natural, 
and spades are called spades. The Bengal custom, as I am 
told, still flourishes at Barisal and Bikrampur, but is on the 
wane. Elsewhere in India other analogies may probably be 
found. A more direct and^ a closer parallel may be found in 
an unexpected place, namely in Madagascar. Recently a 
French scholar, M. Jean Paulhan, has written a delightful essay 
on a sort of poetic dialogue of this nature amongst the 
Merinas. His essay is to be found in the Journal Asiatique for 
Jan.-Febr. 1912 (10th series, Vol. 19), page 133, under the 
title <4 Les Hain-teny Merinas.” The same writer has elabo- 
rated his subject subsequently in a separate volume. From 
his descriptions it seems as if the Hain-teny is a true Mala- 
gasy gsung bshad. The points of similarity arc striking. Two 
paragraphs from his article may be quoted as strictly applying, 
mutaiis mutandis , to the Tibetan variety. It is to be noted 
that the element of mock-abuse provides a great part of the 
fun, equally in Tibet, Bengal and Madagascar. Paulhan says : 
“ Cette recitation de hain-teny donne a 1’Europf.en ignorant 
de la langue Malgaohe Pimpression d’une querelle d'intcrets 
tres apre.” Recently I Avas present at the representation of 
a modern Bengali play in which one of the most delightful 
episodes was a clever skit on a philosophical discussion in a 
parishad between two mock-pandits, the grotesque stupidity 
of which was amusing to a degree. It seemed to me to furnish 
a valuable commentary on Vidyabhusana’s serious book. I 
now quote two passages from Paulhan. 

“ The recitation of hain-teny has hitherto drawn only 
little attention of the Europeans who have dealt with Mala- 
gasy subjects. Nevertheless we should also remember our 
almost complete ignorance concerning the rites and dogmas 
of the old Merina religion. In so far as both are concerned 
the only Merinas whom the missionaries or explorers could 
interrogate were recent converts who were ashamed of their 
old practices and sometimes desirous to forget them them- 
selves, but always to cause them to be forgotten. But the 
hain-teny is a form of light or erotic poetry ; the discussion in 
hain-teny which is based on anything but moral principles 
has been regarded, by Christian Missionaries, as an 4 inspiration 
of the devil 9 ” (p. 138). 

With a few words changed the same might be said of the 
Tibetan gsung bshad. 

Again.: u the hain-teny is essentially light poetry dealing 
with love. A man desires a woman and tells her so, A 
woman surrenders herself or refuses. A woman who has been 
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abandoned complains. A man is unfaithful. A woman 
hesitates between two claimants. A man sings his own 
praises and the woman who wishes to reject him mocks him ” 
(p. 152). This is one of the main types of the hairi-teny. 
It is indeed remarkable to read this vivid description which 
could not be improved upon as an analysis of the three speci- 
mens which we give below. And Mr. Paulhan surely had 
never heard of the gsung bshad. 1 

It strikes me that in the light of these productions from 
Tibet and Madagascar perhaps some new views may be arrived 
at with regard to the vexed problem of the Malay pantun. 
But there is still another analogy which may be mentioned. 
It is that furnished by the songs of the Fins. There is a 
difference, of course, but there is also a similarity. 1 quote 
from Arthur Reade’s ‘ Finland and the Fins ’ (London, 1915). 
In speaking of the ancient runo-singers, the author savs 

(p. 113):- 

£f The songs were sung by two singers who sat opposite 
each other, clasped hands, and swayed forwards and backwards 
to the accompaniment of a harp. One sang a line, which the 
other repeated, thus giving the first one time to think out the 
next line. It is described in the opening lines of +he poem 
[Kalevala] : — 

Let us clasp our hands together ; 

Let us interlock our fingers ; 

Let us sing a cheerful measure, 

Let us use our best endeavours, 

While our dear ones hearken to us, 

And our loved ones are instructed, 

While the young are standing round us, 

Of the rising generation, 

Let them learn the words of magic, 

And recall our songs and legends. 

These my father sang aforetime, 

As he carved his hatchet’s handle, 

And my mother taught me likewise. 

As she turned around her spindle, 

When upon the floor, an infant, 

At her knees she saw me tumbling, 

As a helpless child, milk-bearded, 

As a babe with mouth all milky. ” 

It may be objected that the Finnish song is altogether on a 
higher level than that of the three gsung bshad here presented, 

1 The Merina term for the hain-teny, ohabolana , or word-example, is 
exactly the same as the Tibetan expression for proverb or maxim, 

gtam dpe, also word-example. Paulhan p. 2. 
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but it should be borne in mind that even in the specimens 
given mystical and legendary elements are embedded, and 
secondly, that also in Finland the old stately and exalted 
songs ‘have degenerated into modern flippancies and eroti- 
cisms. 

In this connection I may refer to that curious dialogue 
between a boy and girl given by Reade on page 110, of which 
words and situation remind us of our gsung bshad, and we may 
further quote his old authority, the Meistersinger amongst 
runo-chanters, Arhippa Perttunnen, who said (page 31) : “ All 
through the nights they sang by the fire, hand in hand, and 
never the same song twice. I was a little boy and sat listen- 
ing, and thus I learned my best songs. But I have already 
forgotten much. None of my sons will be a singer after me 
as I was after my father. The old songs are no longer loved 
as in my childhood, when they were heard at work and in idle 
hours in the village. Instead, the young people sing their 
own flippant songs, with which 1 wouldn’t soil my lips. If at 
that time any one like you had looked for runos, he couldn’t 
have written down in two weeks even those my father knew.” 

Another field for comparison is Nepal. I am told that 
there a custom still prevails which anciently was also followed 
in Tibet. A group of girls and boys gather together, some- 
times as much as thirty in number, and a song-dialogue is 
started. Whoever of the two singers fails to reply suitably is 
declared vanquished and the victor may claim his or her com- 
pany for the ensuing night. If the girl is defeated but is not 
comely enough to the taste of the victor he may indemnify her 
with a present in money without taking her home witli him. 
This is no longer practised in Tibet, but it reminds one of the 
Finnish custom alluded to above as given on page 110 of 
Reade’s book. 

The three dialogues given below were dictated at my 
request by Mrs. Yang-dzom, the wife of one of my Tibetan 
teachers, Karma Samtan Paul. This good lady, who has since 
died, came originally from Gyangtse, and was noted in her 
younger years for her skill as a gsung bshad singer. It was 
very kind of her to consent to dictate them. I studied the 
first two carefully with two of my teachers and prepared a 
translation as well as discussed and revised the text. The 
third text is unrevised and I append the translation which 
Karma Samtan prepared for me. The language of the texts is 
very interesting. It is true modern Tibetan, and abounds in 
new words and expressions. As to the spelling of the texts the 
utmost reserve should be observed. I have my notes on the 
first two songs which fill a great number of pages foolscap, but 
this material cannot find a place here where only a general pre 
sentation is aimed at. Western knowledge of the Tibetan verb, 
and consequently of verbal orthography, is largely misleading, 
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I have gained the impression that our early grammarians have 
started on a wrong track which has been followed ever since 
Csoma's Grammar. It is, however, not the occasion here to 
elaborate that question. Both, philologically and generally, 
the texts would gain in interest by full annotation and discus- 
sion but I content myself with printing the text and giving 
the translation in the hope .to find another opportunity to 
publish something more detailed about them. To give art 
example of the debatable nature of much connected with text 
and translation I will mention two remarks made to me by 
Lama Padmacandra with whom I discussed some points before 
writing down this introduction. He objects strongly to the 
publication of the text in faulty orthography, which from the 
point of view of a Tibetan grammarian is valid. 1 point out 
to him, however, that we Europeans have to take texts as we 
find them and then must try to make the most of them. None 
of us are well grounded in indigenous grammar and we cannot 
apply canons of spelling ; we have still to elaborate them. He 

gives as an example the word £J(o^T in II. 6. I discussed 
the word in my Minor Tibetan Texts, I, (Bibl. Indica), pp. 
31-32. Padmacandra says that does not exist and 


should be £J(S^ This hon. he says, 

means laughter, laugh, (Sft’ar He connects it with “W, 
for which see Jaesehke, and he seems to imply that our 


stands in reality fo r with the implied ele- 

ment of malice, taunt or ridicule as the chief value. He says that 
is a hon. form for gj^ song. In this sense 

vs 

means to burst forth in speech. But 


the malicious song is 


gr-w, hon - 


He agrees 


that the religious song is or h° n * 


This is only an example to show how much uncertainty there is 
in dealing with Tibetan on the strength of what the European 
dictionaries give us. I may add that Padmacandra thinks 
rather disdainfully of the so-called “ poke”, the Tibetan 
prakrit. In nine cases out of ten, he holds, !t peke 99 simply 
means that the man who writes it does not properly know 
grammar. In my long intercourse with him I have learned to 
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give due weight to this view. Padmacandra’s second remark 
deals with the contents of our gsung bshad, and is also of 
interest. He says that the appositeness of the reply is always 
very delicately judged and that the listeners are difficult to 
satisfy and ready to condemn. So, he says, for instance the 
second reply in I (No. 4) does not fit and would lead to the 
girl being declared defeated. A correct answer would be as 
follows : — 


The boy covertly invites the girl to join him, in No. 3, and 
the answer should be : if you want me come to me : — 

The ripples on the water tremble 
According to the directions the wind blows. 

O golden bird, don’t hesitate, 

Come and fly over the river. 1 

Though at a first reading the three pieces may seem 
uncouth and obscure they are in reality very simple. Atten- 
tive reading will soon make that clear. They are all three a 
lovers 5 quarrel ending in a reconciliation. They all end with an 
•’* and they lived happily ever after/ 5 I have added a few brief 
notes in elucidation of some allusions which might be obscure 
without them. I hope that this first case of literary collabora- 
tion of a Tibetan lady will meet with the interest it deserves. 

ADDENDUM. 

The chief burden of this paper is to present samples and 
an analysis of the Tibetan gsung bshad. The parallels are 
secondary. The comparison with the Malagasy variety im- 
posed itself b}^ the nature of its close similarity with the 
Tibetan form. The Finnish analogy is more a comparison 
4 d’estime/ The third reference, to Bengali similarities and 
their Indian ramifications, or extra- Indian origins, was suggested 
by geographical considerations. Speaking in a meeting of the 
Asiatic Society of Bengal such a reference seemed appropriate. 
To do full justice to the subject in its Bengali or other Indian 
beaiings is, however, beyond my competence and must be left 
to experts. From the interesting discussion following the 

* For qqj’ !i n0 ^ may be written ; for sg in line 3 

and for a, fix; in line 4 
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reading of my paper it was evident that the brief notes I had 
collected with regard to Bengal and Orissa were neither com- 
plete nor free from liability to be challenged in detail. From 
this same discussion it was further evident that mosfrinstruc- 
tive information might be gathered and brought forward bear- 
ing on the general question of the poetic dialogue, the poetic 
debate, or the poetic taunt-song in Noith-TCastern India, and 
T would like to express my hope that some one of those 
specially qualified should do so for the benefit of us all. 
Subject to corrections and amplifications to be obtained in 
this way I now add the few notes gathered by me with regard 
to the subject, as a starting point for enquiry in this special 
direction, duly warning the reader that some points have been 
controverted. 

My information, then, is that in Bengal there seem to be 
two varieties of the poetic dialogue, the one secular or profane, 
the other religious. The secular kind has several variations of 
which each has a special name, though some of these different 
appellations are used more or less synonymously. Mention is 
made of the Kabir Ladai or poets’ battle ; of the 

Kabir Gan, poets’ music; of Tarja -sssn, or again of the 
Haf-akhdai r ‘ half” (sic) wrestling-ground or meet- 

ing-place. They all deal with Kavya. 

The religious kind deals chiefly with Pauranic subjects 
and is called Pancali, “ by fives.” 

Other varieties for which no details have been given are 
Jari Gan current music or, as some explain, declara- 
tion song ; and Jhumur-gan . 

It is said that the kind called Tarja is mainly prevalent 
amongst the lower classes and the origin of this form is 
ascribed to Mohammedan influence, poetic ‘ prize-fights ’ having 
been instituted at the Mohammedan courts. The term itself 
is said to be derived from Ar. tarjr repetition, burden 

{of a song), echo. 

In the term Haf-akhdai the syllable haf is the English 
“ half,” and refers to the division of the meeting-place in two 
halves for the parties. 

It was explained to me that pancali means “ by fives ” 
and is so called because what the one leader sings is repeated 
by a chorus of four others. This statement, however,, was 
controverted in the discussion at the Society’s meeting. I 
was also told that in the pancali there is only one party and 
that is all the other varieties given there are two parties. 

Jhumur is said to be the name of a kind of music and the 
Jhumur-gan, explained as tinkling song, from the accompani- 
ment of the music, is still practised amongst the lower classes 
in Chota Nagpur and its neighbouring tracts. 

In discussing these matters with several of my Bengali 
friends I found no little vagueness, uncertainty and even 



298 Journal of the Asiatic Society of Bengal. [N.S., XV£T r 

contradiction, in what I was told, and I suppose that a trained 
folklorist or ethnographer would be needed to sift and com- 
plete the information about customs which at present seem to 
be disappearing and of which origins, full development and 
ramifications seem to be only imperfectly known. An instance 
of the uncertainty as to the reliability of information is fur- 
nished by the following note about Oriya customs. My. 
informant is a well-educated gentleman in good position. 
Evidently what he tells me is what he, as an Oriya, knows to 
actually exist and happen. Nevertheless this note was criti- 
cised — in a manner both instructive and courteous — in the 
Society’s meeting as misleading and incorrect. But now we 
are up before this dilemma : a man born and bred there says : 
this happens in my country, against which a scholar of author- 
ity maintains this does not happen so in that country. 
What seems to me of first rate importance in this question is 
that a native of the country should think that it happens so. 
We ask : why and how ? So T now add the note on Orissa as 
I originally read it, with special emphasis on its last sentence. 1 

“ My friend Mr. Paramananda Aearva, who is an Oriya by 
birth and takes great interest in the literature and traditions 
of his country informs me that also in Orissa two forms of the 
same kind of dialogues are in vogue : — 

One of them is customary in the so-called fsRT* wr 
Vivaha sabha, marriage gathering, amongst the Brahmans in 
the Cuttack and Puri Districts, and takes place between the 
completion of the marriage ceremony and the ensuing marriage 
dinner. The two parties, belonging to the bride and bride- 
groom, arrange themselves into two groups and fight a 
friendly battle of quotations in Sanskrit, meant, in friendly 
rivalry, to establish the superior attainments of either party. 
The battle is fought with great determination and earnestness 
and forms one of the essential parts of a proper marriage feast. 
As in the other varieties, non reply, or lack of suitability of 
the reply, disqualifies. The discussion often lasts several 
hours, scarcely ever less than an hour. Connected with this 
form of debate is also another variety called VTC, a contest 
in Veda recitation. 

A second form of the Oriya gsung bshad is more like the 
Bengal pancali and is called ^N-Qiai£| (badi-gayana) in 
Oriya, quarrel -song or dispute in singing. This kind of song 
is sung by professionals, in two batches of about half a dozen 
men each, who sing in turns. Further enquiry about these 
matters would evidently be well worth while.” 

i My informant recently visited bis native place and took special 
pains to verify his statements to me by local inquiry ; as a result he 
assures me now that he is confident that his original statements were 
correct. 
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My last note on the subject of parallels is by Mr. W. 
Ivanow who was so kind as to communicate to me the follow- 
ing valuable remarks bearing on the subject belonging to the 
experiences of “his” East. T am glad to add them to the 
other material here presented : — 

“ This form of poetical composition is quite common in 
Persia and Turkistan. You know the literary and classical 
forms of Munazirah ( ) for which you can refer to 
E. CL Browne’s Literary History of Persia, Yols. I & II (espe- 
cially Vol. II, where these forms of composition are discussed). 
Therefore I will tell you something about which you cannot 
find information in the literature, namely, about the popular 
form of the poetry composed in this way. The Persian pea- 
santry are fond of quatrains and often one quatrain contains a 
question and a reply : — 

1 . O girl why wilt thou not go to thy relations 

2. To ask about our marriage ? What dost thou say ? 

3. I went to my parents and asked them. 

4. They are not going to give me to thee. What dost 

thou say ? 

Sometimes one quatrain contains a question and the next 
one the reply. Sometimes in two connected qjatrains the 
question and reply follow the one after the other in each as for 
instance : — 

I. Question 1,2; reply 3, 4. 

II. Question 1.2; reply 3, 4, or 

I. Question 1,2; reply 3, 4. 

II. Question 1, reply 2 ; question 3, reply 4. 

The subjects are very different — love, marriage, abuse, moc- 
kery, etc., etc. I possess, for example, a fine specimen — a dia- 
logue between a Wolf and a Shepherd. 

The origin of this sort of songs (which sometimes live for 
hundreds of years) is chiefly improvisation. In the patriar- 
chal life of the villagers who are not tied by the strict prescrip- 
tions of Muhammedan etiquette, the young people of both 
sexes freely enjoy each other’s society. And often for play, 
at an assembly, the young talents, boys as well as girls, con- 
test in a display of wit and invention. And in fact, undep a 
coarse and unpolished form, one can recognise a well-shaped 
‘ curve ’ of thought, and in the productions of the women one 
feels occasionally real feminine care and affection. 

I suppose that in referring to Finnish contest-songs you 
think chiefly of the Kalevala, a beautiful, although somewhat 
shadowy, fleshless, song of the North. In this case the two 
singers seize each others’ hands and begin to sing. 

The Kurds, to return again to Eastern countries, are not 
so fond of the pastime but occasionally enjoy it. The Arabs, 
as far as I know, practise and have practised this thing in 
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antiquity only for abuse. It is a common picture that two 
warrior-poets come in front of their respective parties, stand- 
ing ready to fight, and begin a contest in verse, consisting of 
boasts oY themselves and the nastiest insinuations against the 
adversary The sides, the rank and file, take a keen interest 
and those whose nerves are first unable to tolerate any longer 
the ghastly abuse of the enemy rush first into the skirmish.” 


TEXT. 




TT 


j. 31! 

I^q^-Qgargc* ]| 
2. I'll ^'^S'PT^'I 

C'ar^c*qa;«^VS^| 
§q*ry«'*-q§^qc- 1| 

•o ^ 

3- sn 
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4. 2f|| | 

<o 

5 . 311 

C-q^q^r^ap^C’ l 
rorsiS^srq^ |. 

o. I'll 1 

qq|^-q^-^-0'5]*qC- 1 

no ^ 

jqS; rv^ p^5#I| | 

7- 311 

qs^-qsrq^-^l ] 

0q-05]^|-^q-?r ^ | 
q^'^qjl-q-gc-^qi j 

«• fll ^^'^^^1 
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9 . gu I 

5 *&TO^fl 
sr&'§^'qsp^ || 

10. I'll prg-w^-wi 

p«?^c'e^?rgw5j**f Sj**] | 

'O 

11 . g || Hr a«-Q^^*q*§^q^ | 

^isTg-aroicsiw | 

cwB=i|^*^ 3 T^ 5 1 
^cr^’.^-q'yr£T|3p || 

12 . I’ll 

**r J^jJsr^Tc' | 
C^qfsr^-q«*i| I 

13. g|| IbrsrqGffifiq] 

|^w|d' 3 %^| 
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u. §"u « | 

J5. 3|| 

l^qsc'^TjWi?^*] | 
^•^•^ornrsjc*^' 1| 

u,. I'll ^ac-|c%^q|-q | 

q-qac^r^-Hig*^ | 
ac’Sf^q’sisjc'^ | 

1| 

17. 3 1| ^'35aj*^* w^*q|lsipa| | 

'o 

^ a ^aT^'W 5, ^| | 

is- 3fn 3^| E T^1^i 

.3^*q^q|^q| | 
Wnjr^pr^flfq || 
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W TT 

j. §*!]! | 

(^•^srsTST^q^ | 

2. j5'|| ^5J a s‘q ^’«*^=r| , p*;*^r| | 

>o 

>o >o 

q wg^’Srq^'^j 1 

3. §41 1! qpS^S^g^l 

g^-^Tcw?^ | 

\5 

4. g || sr^mc-spf q|CO| I 

§r^4I'q^’|3j'5T^c;- 1 

H-q^gc^c^^sr^i 

SO 

§q*<^ 4 r^r<w^rq*j || 

5. §*j || ^'S'vqa^osr? | 
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SO 'O 

6 . fH | 

II 

7. §^|1 g-q*^-a|’5j^qa N | 

jgr^prwK-^ 1 

N3 ^ 

8. j*f || | 

^c^fgwrq^-g^i 

SW^FI 

qi^*qq|^§j«’qn|q|*?Jc:* || 

9. §*H! 

1 

c^c-q|apr*rsr^|| 

to. 0 |i 

^c'^qj^q-y^i 
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11. 

^C-|c'p]’q*^’q| 

II 

1 2 . 151 ! 

w «o 

^# w T 3 'i I! 

is. pn 

^•q^q^igq-^-^l 

14 . I'll §cfpf^-%r^£fc-s^ ] 

s 9 

asrwc^’srgc* i 

sf^^^^qwOTrgtr n 

1 s. §*J || ^qac^g^'^c-^^c;- 1 
q-qac-oj-lrqgq-qc* | 
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.16 lp|! | 

=[|’§^C’q^-qq^ | 

TO^’^T q l' 5 ^'^' 1! 
< 

\ 7 . §*I|] $E^§*ra|WS\'SR*§*»|*l | 


IK. g^|| 

^awpryrfg-^ | 

^YWf w T !! 


10. 



W3S0J I 


WWM'l 


$^^c^wjnr*5i| 

II 
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v> 

1 . I! | 

2. g$l|| q|g5J-§C*^l'|g^c:-q^3]-q]Sq)-9cn ! 

\!> 

3 . |^i! ^ar^'q^srq'i^q-^i 

5jc=T]^'||^qn,-qc'=T]^c;-gq^-^ , 

4. |^11 q]*aj’qgq]^’^=l]-^-q^ | 

er|'(q-qq^-^q|-q|^C^-^c:* | 

\© 

fll’W^wq^’jq'Sfc: n 

s. m $^*V%9v3 q l! 
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0. 1^11 

^sr^j-aB'p’gq-tKfc* | 

^q|-qj-^qj-jr-gnr55c;*|| 

7 . iB ]i w^flrqpj^’PT 5 * I 

T-^cq-oisipr 1 

o 

s w§ c *g r F^ , ^i 

wgc;^yr| j 

8 . §^H 

y^*^nar^5«*ll 

s. f if 

*’ I 

a^-q-^-q^*5^!| 

N® 

§?i 11 ^c^^3&rg*r*w 1 
«yrqp«if ] 


10. 
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I! 

11. Bl! 

^*srs*»r«r^| 

a 

12. 1^11 ^cr^^wei^l 

srqq*OTjffra^q| I 

13- fll 1 

14. |?j|i ^prar5f<vf*s! 

^•q’^qp^sr^c-cw I 

1 

15. f|| 

q|ic^=f$rsrsr^| 
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^ s» 

]h. §*i!| ^prsr^?rsr^| 

l^^pc-q^sr^i 

17. gH f^z-v^af\-at'ai | 

^•pc^-q-sr^ ! 

Ijq-q^^-pC-q^C^-^p | 

S ° 

18. |^1| ^p-ai^ai^-qgq|JM'q^| 

q^p'CarSTplp^ | 
q|p^-qp-2^fq-pip^-^p i 

19. I'll *JWq’§pC'5rg~! 

^•oTp'Hf-iq^-yq | 

c^-gwsrlq] | 

2°. §51 1| g-ST^C | 

^gc; sp|-q<V5|5rq' | 
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'O 

21. gni g^Ti’sn^i 

a^2j ^*sj’^c;-q?iqprSi^ | 

22. §$J|| q^W^^qp^l 

g^^*^^**|*r e i|ap^c* | 
gi^loi^apfl 
gwIt’q^cTqi^r^c’^c || 

23 . ) 

^c<^r?j^a;£r«^ | 
I^C'SjqsrqwipsF | 

j^^w^-cr^c-gii 

TRANSLATION. 

(Here) some repartee-songs have been written, dictated 
by Mrs. Ltjok-abundance from Ghoompahar : Hail 

First Pari. 

B = Boy ; 6’ = Girl. 

1. B. That the boot and the boot-leg have separated, 
how long ago has it happened 1 

The boot-leg was not satisfied, "but wound itself round the 
muscle of the calf of the leg. 
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2. G. You empty beauty from the upper valley , 1 have 
the honour to wish you farewell. 

In the lower valley I have found (another) snotty. 

Note 1. - “ Snotty.” This inelegant word cannot he translated 
differently. D. “ snotneus.” 

3. B . O little bird cm the willow tree, don’t twitter so 
much. 

If you have anything to say. come out (from your hiding 
place and come) here near me. 

4. G, That the willow shakes is by virtue of t he nature 
of the air -element. 

Little bird, don’t feel anxiety, the roots have (firmly) 
grasped the ground. 

5. B. What is in your mind ? Speak frankly to me. 

1 cannot speak in words of prophecy with the occult know - 
ledge of a Padma. 

Note 2. — The occult knowledge of Padmasamhhava. 

0. G . True, I have found a turquoise, but whether it was 
a good or a bad one I had no chance to find out. 

0 all-pervading Master God, may it prove to be a flawless 
turquoise. 

Note 3.- Ye bon Dieu, der liebe Herrgott, God spoken of in a con- 
fidential, familiar manner. 

7. B . Please, you. who are a Chinese turquoise, don’t 
block the Tibetan turquoise’s way. 

Please, you all-men’s slut, don't stand in the way of those 
who are properly married. 

8. G. You old scarecrow, if you have got a cold in the 
head. 

1 will give you (some soup) of boiled bone of a dry dog’s 
head. 

9. B. To the right a walnut tree, to the left an apple- 
tree. 0 great chatterbox, I have spent my life in happiness*. 

10. G. There is no question of eating the peaches though 
the tree is full of fruits. 

There is no question of seeking the sweetheart, though 
gossip is full of rumours. 

11. if. I set out to stitch a male boot, but it turned out 
in female shape. 

I think there is certainly a karmic tie (between us), don’t 
make yourself too difficult. 

Note 4 — Tibetan boots are different in shape for men and women. 
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12 G. From a steep, high cliff, a hare is reading. 

I have deeply understood the teaching ; I shall not heap up 

sin. 

Note 5 — Perhaps the Tibetan hare that reads is like the English 
little bird that whispers. 

13. B. 0, full moon, if you are to be obscured by a 
cloud what else will happen to the hare in the moon but to 
come to an (untimely) end. 

14. G. Whilst I have not given my heart to another, 0. 
how great is the greed of the other’s love. 

Whilst the bodies have not been one, 0, how great is the 
greed of the life-mate. 

15. B . There is a world-forsaking, reality -knowing self- 
saver (living) between sky* and clouds. 

Please, good white cloud, make wav for me to meet 
reality (also). 

Note 6. — •* Between sky and clouds ” is as much as heavenly, cele- 
stial, in this case simply adorable, “ you angel,” as applied to the girl. 

“ World-forsaking, reality-knowing self-saver,” simply saint. The 
boy says “ yon are a saintly angel.” 

16. G. A good horse with wings like the wind, a good 
man, beautiful like the figure in a picture. When I have seen 
the wind -like wings, I have remembered the figure in the 
picture. 

Note 7. — “ Beautiful like the figure in a picture”, like the English 
idiom “ she looked a picture,” simply very beautiful, applied to men. 
A horse with wings like the wind, simply “ a swift horse.” 

17. B. In a snow-white cup lion’s milk has been poured. 

0 good Master God who art everywhere, let no drop of 

ink be put in it. 

Note 8. — * Snow-white cup ’ is an idiom for a perfect person without 
fault our blemish. 

Note 9. — Master God, as above in No. 0. 

18. G . On the thin perch (sits) that bird steady-like 
JTurquoise-dragon . 

That the karmic link between us is finished, O, how can 
it be true. 

Note 10. — The name of the bird means only poetic praise, not any 
mythical bird. 

Second Part. 

B — Man or Boy : G = Woman or Girl. 

1. Woman , Girl . I have not asked the beloved : be a 
permanent life mate. 

Remembering my parents for some time, I asked : be my 
consoler. 
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2. Man, Boy . Bring some red fire , I will smoke some 
sweet tobacco. 

Bring a small square cushion, I will reflect deeply.* 

3. G, O you pretender of a pipe ! The stalk is broken in 
the middle. 

Have you perhaps become certain of a South -Valley 
bamboo ? 

Note 11. — The whole of No. 3 moans only : have you found another 
sweet-heart whom you prefer ? 

4. Z?. For a single pipeful of tobacco, good sweetheart, 
do not scold me. 

During my wandering in the wilderness it was even better 
than the good sweetheart. 

5. G. O primeval snow-mountains of the Upper -Valley, 
immutable Great -pi ace -good -snow . 

The river flows uninterruptedly, the Nyangto of the long 
golden basin. 

Note 12. — This mountain is said to be on the road to Lhasa a day 
and a half beyond Gyangtse. Nyangto. or Ngang-tb, said to be either a 
village on the eastern bank of the River Nyangchu, near Pongtse, be- 
tween Gyangtse and Shigatse, situated in a valley which looks, at the 
time of the ripening crops, like a golden basin, or the river itself at 
the base of the mountain. 

6. B. Please sing a song in a sungla tune (such as) of one 
with a melodious voice, 

More melodious than the reading sing-song over there of 
the man reading Padma’s revelation. 

Note 13. — Sungla, one of the fixed tunes in which popms can be 
recited. 

7. G. If for the benefit of my throat T get some pure 
water from the pure pass, 

There is nothing I cannot sing in the way of songs of my 
own invention. 

8. B. That the finger-ring is a mixture of iron and cop- 
per is truly the kindness of the beloved. # 

Yet, though 1 am inclined to slip it on, there is one reason 
preventing me to speak the final word. 

9. G. If the turquoise is to be set in the ring, it is now 
the time to set it. 

If not, that small turquoise of flawless quality will not 
remain long. 

10. B. I have made over there at the upper part of the 
lake a dam as strong as a rock. 

In the lower part of the lake a golden-eyed fish was left, 
shedding tears. 
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11. G. That the dam at the upper part of the lake had 
been shifted, was unknown to the fish at the lower part of the 
lake. 

That the trunk of the tree was rotten inside, was unknown 
to Miss Hawk. 

12. B. Having gone to the shore of the ocean, I have 
found a string of pearls. 

But as there was no golden end-bead, what is the use of 
the string of pearls ? 

13. G. 0 Tibetan child of fate under the small multi- 
coloured apron, 

Don’t move your four limbs, 1 have to seek a father 
for you. 

14. B . Whenever I see the willow-grove myself. I have 
no appetite. 

Whenever the thought of the little bird arises within me, 
my night’s slumber is broken. 

15. G. The good horse is clever at ambling, the good 
man has disappeared behind the pass. 

The man with the beautiful eyelashes, at this moment, 
where is he ? 

16. G. If the rain must come down, may it not come 
down on the dabchi drilling ground. 

For Mr. Sergeant Bondieu’s hat will lose its colour. 

Note 14. — The dabchi drilling ground is a military drilling ground 
about a mile north of Lhasa. 

Noie 15.— -In Tibetan a man may have the name “ God,” but with 
a familiar connotation like D. Lieve Heer. In G. a Herr Liebegott 
or in Fr. a M. Bondieu might be imagined. After all the name is not 
much stranger than, for instance, that of “ Christie.” Amongst the 
Tibetans, as amongst the Catholics, there is a certain amount of familiar- 
ity with heaven. 

Note 16. — The sergeant’s hat is part of his costume or a sign of his 
rank , his badge as it were. 

17. G. The beloved one is on the other side of the pass. 
I am on this side of the pass. 

If there is (still) any Karma (between us) may we meet at 
the top of the pass. 

18. G. O, bird flying in the heavens, 0, leaf -lover, you 
spotted, little magpie, carry (this) news to the girl’s drilling 
ground. 

19. G. Please tell that in the heart there is heart’s 
sorrow. 

Please tell that there is no sickness and no cold in the 
body . 
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Third Part. 

W — Woman ; M = Man. 

1. W. The meadows of the mountain called Fish Hill 
seem very comfortable. Brother little son is like a meadow - 
ornament flower. O meadow-ornament flower sit on the 
meadow. I unfortunate girl must go to my own country. 

2. IF. T have slept one night in the bedroom with the 
window. 1 have slept two nights, because I could not give 
up the little boy. 0 horse-boy, lend me the key of the stable. 
O horse-boy, I must take out that red coloured perfect 
thought (i.e. the horse, the object of the thought). 

3. IF. For that horse I have paid fifty ngulsang \ will 
put a bell-belt on it for which I have paid three sang. To the 
far ocean-place the road is rough O horse-boy. please shoe 
the horse. 

4. IF. 1 have asked : remain in peace. He answered : 
go in peace. And the tail of these farewells has been left 
behind. And the right -turning tears have fallen. 

f>. M Streamlet, flow on, flow on. Yes, flow on day 
and night. 1, fish, ‘will put my trust in the Vajra-rock. 

6. IF. If, without reaching, you lift up your heel (stand 
on tiptoe), the scam of the boot will burst. If you look at a 
distance without seeing, the nerve of your eye will burst. 

7. M. The inside of Madam Ashal has been filled up by 
Mr. Doshel. The inside of the best little turquoise has been 
filled up with no silken thread. 

8. IF. The cup is as if reddish white. Such are, 1 tell 
you, in the Lhasa bazar. Kindness as if of father and 
mother, they are not in the Lhasa bazar. 

9. M. If you listen to the talk of the people then the 
earth will tremble. I myself, on Padma’s cushion, remain 
without change. 

•» 

U). W . Having enjoyed pleasure as small as a louse, the 
people’s gossip has grown as big as a yak Having mixed the 
soft bodies of flesh, what are you going to do ? 

11. M. O king of the black scorpions in the midst of 
the white sand, having put on a little iron boot, come on to 
have a fight ! 

12. W. As to the rain falling down from the heavens, I 
cannot ask it not to fall down. As to the drops under the 
gutter, surely, I will not hold lip (a pot to catch it). 
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13. M. In the stony jungle amongst the animals, woman 
is like the hare. The necessary tail is not there, but the un- 
necessary ears are long. 

14 W. On the top of the tiger hill pass I have sung a 
few sweet words. Though the mountain is made of earth and 
stones, still its head has nodded (for pleasure). 

15. M. You male horse are not a “siling” horse, and 
the “ siling ” horse is not an ambler. You yourself do not 
feel shy ; there is no*one to put on the head-stall. 

16. W. The tiger pass is not my father’s estate, the 
building is not for always. Having made the square temple 
I will return to my own country. 

17. M. Formerly, on the tiger pass. I did not know 
there was any temple. Now on the tiger pass a magic temple 
has been built. 

18. W. O you workmen (masons) dwelling on the tiger 
pass, do not look at the girl’s face. Please look at the corner 
of the wall. 

Note 17. — Workmen in the sense of the Indian mistry as against the 
coolies. 

19. M. I am very sorry. I am now more sorry than 
ever before. Not only am 1 very sorry but even the birds of 
the heavens are sad. 

20. W. Don’t be much grieved in your mind, 0 son of 
the good mountain cloud. After the cloud has passed a time 
for meeting will come. 

21. M . On that Vajra-rock there are many vultures’ 
nests. May the vulture’s life be long, then the vulture’s 
young ones will be happy. 

22. W. I will climb the rock. 1 beg you to lend me 
the pick-axe. I will put my confidence in you. Do please 
love me. 

% 23. M. 0 you beloved sweetheart pea-blossom, who 

have come from Eastern India, you are welcome ; please let 
your mind be completely at ease. 



The Oldest Christian Tomb in Northern India ,and 
the United Provinces. 

By Mesrovb J. Seth, M.R.A.S. 


It is not known perhaps that Agra which possesses the 
most magnificent Mausoleum the world has ever seen, contains 
at the same time the oldest Christian grave in Northern India, 
a grave much older than the one enshrined in the world- famed 
Taj. 

But where is this most interesting grave to be seen % 
There stands in the beautiful old Armenian Cemetery at Agra 
(now called the R.C. Cemetery) an octagonal, though quite 
unpretentious Mausoleum as compared with those erected after- 
wards in the same cemetery to the memory of Hessing, the 
notorious Sumru and other military adventurers. And in that 
edifice, which is the oldest Christian structure at Agra, and is 
known as the “ Martyr’s Chapel, ” is to be found the grave 
of a rich and very pious Armenian merchant called * ‘ M artyrose ” 
wdiadied at Agra in the year 1611 A. I) 

But before proceeding with the description of the tomb and 
the bi-lingual inscriptions on the same it must be pointed out 
that the Armenian name “ Martyrose ” yp ^ pu^pna means liter- 
ally a “ Martyr, ” hence the present nomenclature of the 
Mortuary Chapel, although some over-zealous Catholic writers 
and antiquarians have tried to connect it with the martyrdom 
of the two Jesuit Fathers who died in prison during the reign, of 
Shah Jahan and whose remains w ere brought and buried in 
* Murtyrose’s ” chapel, there being no other consecrated ground 
at Agra at that time. 

As you enter the Mortuary Chapel referred to above you 
will find on the right hand niche two mural tablets of sandstone, 
one with an Armenian inscription at the head, and the other 
with a Persian inscription at the foot of the grave. I regret 
how T ever to observe that the ruthless hands of the vandal have 
not spared those tablets as there are distinct traces of cement 
plaster on them which clearly shows that they must have been 
plastered over and whitewashed at one time and later on, when 
in the interests of Archaeology, the plaster was removed by 
some unskilled workmen with the help of a pickaxe evidently 
several of the letters on the tablet became badly chipped, and 
it was with considerable difficulty that I succeeded in decipher- 
ing the inscription, and that with the help of a powerful 
magnifying glass. 

After what had befallen the said two mural tablets, I 
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suspected at the time that other tablets on the walls of the 
Chapel might have been similarly summarily deal t with by vandal 
hands and I have since found that my grave suspicions and 
misgivings were not at all unfounded, for to my horror I find in 
Blunt’s *• Christian Tombs and Monuments in the United Pro- 
vinces” the following ominous lines at page 38 : — 

“ All the Armenian inscriptions (save that of Kliwaja 
Mortenepas) were on the walls and are now hidden behind 
a veil of whitewash from which 1 hope that some day 
they will be rescued.” 

f have since this terrible disclosure requested the Archaeolo- 
gical Department at Agra to remove the plaster on the walls of 
the Mortuary Chapel, and expose to the light of day the 
valuable treasures that may be hidden there, and I venture to 
hope that the worthy custodians of “ Ancient Tombs and 
Monuments ” will comply with my humble request and thereby 
save from oblivion the valuable landmarks of my countryman 
in the once glorious capital of the mighty Moguls. Mow to the 
bi-lingual inscriptions of which correct copies are given below. 

ARMENIAN. 

*,U%<Mlh t* 1181) S 11111%)) WfHl 

^i>% nm% irusbiib iriirsirnu , k<\y 

‘U18h 'UVLyil%b5llh h U l ilM18 
WLU'Pb bh lVTO%'Pii bS E8 C IT NT 
t,n%n%. pdu Aliens ihi: 

PERSIAN. 

u — ' (S' J 1 (/"' ^ 1 ^ ^ ^ - * 

(j i f 

j jk 0 )? L . i i s? 'T* ^ 

)J ) U I I y< I 

J y > I » )J k. 9 9 j ly — 
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There have been several translations of the Persian inscrip- 
tion since 1876, but none of them has given a correct rendering 
of the original into English as will be seen presently. The 
Armenian inscription is being translated here for the first time 
and is as follows : — 

“ Tn this tomb rested the pilgrim Martyrose son of 
Piieerbasiit of Julfa. Died at the city of Agra and gave 
his goods to God for his soul. 1Q60 of the Armenian era.” 

There could not have been any slab over the grave of the 
Armenian Martyrose as the Archaeological Department have 
recently placed a white marble slab on the grave with the 
following inscription which is likewise a translation though not 
a correct one, of the Persian inscription at the foot of the grave ; 
it runs thus ; — 

44 Here lies holy Khwaja Mortenepus Armenian who was a 
professed disciple of Christus and who was a righteous 
man whatever he had he gave in charity to the poor in 
token of fidelity to his adored master. In the year One 
Thousand, Six Hundred and Eleven from the birth of 
Christ.” 

•First and foremost the name of the deceased which is the 
most essential part of the epitaph has been wrongly translated, 
for instead of the Persian cc Martinus, " the Latin for Martin or 
Martyrose, the erudite translators have got — I cannot understand 
how or from where — the jaw-breaking name “ Mortenepus” which 
is certainly not an Armenian name. Then again, the word 
kt Moqdesi ” which in Armenian means a pilgrim (one who 

has visited the Holy Sepulchre at Jerusalem) has been wrongly 
translated as 4 4 Moqaddasi” meaning a 44 holy man,” and in 
the same arbitrary way the Persian Word 44 Gholam ” plL (a 
slave) has been wrongly translated as a 4< disciple.” What a 
faithful translation ! As there are several glaring inaccuracies 
in thes aid translation, I shall therefore give a correct rendering 
of the original Persian inscription 1 

44 Here lies interred the Armenian Khwaja Martinus the 
pilgrim, who called himself the slave of Christus, and as 'he 
was of a charitable disposition whatever he possessed he 
gave in charity to the poor as a gift to that Master. 
One Thousand Six Hundred and Eleven from the birth 
Jesus.” 

Now a person who humbly called himself the 44 slave of 
Christus” the Armenian for Christ, would turn in 

his grave if he were called a 44 holy man, ” so that the worthy 
translators have done a great injustice to his memory by call- 
ing him 44 holy.” I would in this connection humbly suggest to 
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the Agra Archeological Department to remove the misleading 
inscription on the present marble slab replacing it by another 
with the correct translation of both the Armenian and Persian 
inscriptions as given above by me. 

Now let us see who this pious and charitable Armenian 
merchant was and where he came from My good and learned 
friend Father H Hosten, S.J., of St. Joseph’s College, Darji- 
ling, has published in his interesting account of Mirza Zul- 
Qurnain (an Armenian Grandee at the court of Akbar, Jahangir 
and Shah Jahan) the following letter written from Agra in 1612 
which throws a flood of light on the subject of this article. 
Father Joao de Velasco, S.J., writing his “ Annual Letter ” from 
Agra on the 25th day of December, 1612, says : — 

“The King granted us for burying the Christians a con- 
venient and ample ground, whither the remains of the 
Christians were transported amid solemn prayer on the 2nd 
of November (A 11 Souls’ Day) ; the presents offered by the 
Christians for the dead wore distributed among the poor, 
whether of the faithful or of the Pagans ; whatever remained 
was carried to the Jail to comfort the prisoners which act 
of charity astonished and edified the Moors not a little. 
Lately this place was adorned with a chapel (templum) 
erected with the alms of a pious Armenian, who free from 
the bonds of wedlock after the death of his wife, went to 
Rome and Jerusalem on a pilgrimage to the holy places of 
our Redemption. From there he went back to his country 
( patria ) and bestowed on the two sons left him after his 
wife’s death whatever they had a right to, after which he 
devoted himself so wholly to God that he called himself 
the Lord Jesus’ Slave ( mancipiolum ) and did not allow 
others to call him b 3 ^ any other name. However, he 
travelled divers countries as a merchant buying and selling 
goods and making profits amounting to many thousands of 
gold pieces (aurei — Gold Mohurs). But all his gains he 
gave away to the poor or spent in other works of piety and 
charity and that so faithfully that he was loth to subtract 
anything for his own sustenance, for he would say repeatedly 
that these goods were no longer his but the Lord Jesus’ to 
whom he had consecrated himself. Once after a very long 
time, five thousand gold pieces were adjudged him at 
last in a law suit, when, to the Judges wonder, he 
presently distributed among the needy the money he had 
received ; he ransomed very many captives from his own 
purse, relieved many in their w r ants, gave dowries to poor 
women of good character and thus like the Lord Jesus’ 
very faithful servant, he spent his goods and his life. 
Doubtless, he deserved to enter into the joy of his Lord. 
He was buried in the Chapel (in temple) he had built and 
he asked Father Xavier to write over his tomb: Here 
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lies Martin (Martin us) the slave of the Lord Jesus/ This 
was done and after his death all that remained of his goods 
was partly spent in building and adorning the Chapel, as 
he had ordered, partly given to the poor whom he had 
appointed heirs to his property.” 

The above testimony from the pen of a good Jesuit Father, 
who evidently knew the pious Armenian personally, is eloquent 
proof of the goodness of my noble countryman. 

My good Jesuit friend, Father Hosten, who brought to light 
the above highly interesting letter and to whom 1 personally am 
very grateful for the valuable discovery, comments on it as 
follows : — 

“ Is it not pathetic that the inscription on that good 
man’s grave should have been so long a puzzle to anti- 
quarians or that his good deeds should be made public again 
after an oblivion of three centuries ? The inscriptions on 
his tomb, both in Armenian and Persian, are near the right 
hand recess of the octagonal Chapel as one enters. These 
lines, the oldest in the cemetery, will have been read at times 
with incredulity, as a piece of vain boasting. How modest 
an expression they are of great realities and of the grati- 
,tude of the poor.” 

The History of this old Armenian Cemetery at Agra has 
yet to be written as there are in the present day, despite the 
ravages of time and the elements, about 120 graves with 
Armenian inscriptions still to be seen in that cemetery, many 
of them of historical value, dating back from the early part of 
the 17th century down to the middle of the last century. 
Armenians from all parts of the East, with several priests lie 
buried there. There are amongst them eminent merchants, 
skilled artisans, brave soldiers and military officers, all with a 
history, and it clearly shows that the Armenian colony at Agra 
must have been a prosperous one in the palmy days of the 
Mogul Empire. For a fuller account of the early Armenian 
settlers in this country, see the “ History of the Armenians in 
India ” by the writer of these lines. 




17 * The Rig Veda —A Note on the Arrangement’ of the 

Books. 

By G. R. Kaye. 

It has long been recognised that the arrangement of the 
books of the Rig Veda is based upon some arithmetical 
principle, which, however, has not yet been formulated. 

The Rig Veda consists of ten mandalas (cycles), or 
‘books’ as they are generally called. Books ii to vii are, 
more or less, homogeneous in character while books i, viii, ix 
and x differ considerably from the others in arrangement. In 
books ii to vii the order is that of the deities, and the hymns 
for each deity are arranged according to their length. 
According to tradition each of these books was the work of a 
particular family of Rishis and hence they are termed the 
‘ family books.’ Book viii is also a ‘ family book ’ but differs 
from the others in not being arranged in the orders of the 
deities. Books i, ix and x are not completely arranged on any 
of these bases, while book ix is differentiated from all the 
others by having all its hymns addressed to one deity, Soma. 

The ten books contain 1,01.7 hymns distributed as 
follows : — 



u 

in 

IV 

V 

VI 

Vll 

Vlll 

IX 

191 

43 

02 

58 

87 

75 
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!)2 

114 


The fact that the numbers of hymns in the first and last 
books are the same has, of course, been noticed, but it should 
also be noted that the sum of the hymns in books v and vii 
(87 + 104) is also 191, and further that the other books arrange 
themselves into two distinct groups. There are thus three 
distinct groups which are exhibited in the following table : — 



i ii 

iii 

iv 

V 

vi vii 

: 

viii ix 

■ 

x j Totals. 

A 

i 43 


58 


75 | .. 

92 j .. 

208 

B 

i 

02 

. . 

87 

| .. ! 104 

1 

.. j 114 

; . . ■ 367 

C 

ioi ; .. 

' i 




: . • , • • i 

! 1 i 

i 

! 

101 382 

1.017 



326 


Journal of l he Asiatic Society of Bengal. [N.S., XVII, 


The diagram below perhaps exhibits the grouping more 
distinctly. It is. at any rate, interesting and suggestive. 



Book lnmivvYivnYiK 
RIG VEDA 


The parallelism between the lines B 6 and A 2 , A s , A k 
cannot be accidental. Neither can the facts that P (the mean 
between and B.) has exactly half the value <7, or <7 £ , and 
that A< 6 is the exact mean of and A k be accidental. The 
positions of B % and B± should also be noted. 

Of the individual books we note the following peculiarities : 
Each of the ‘ family books * is divided into two or more main 
groups and finishes up with what may be termed a tail-end 
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group . 1 The main groups are in descending order of the 
lengths of the hymns but generally the tail-end of each group 
is on the rising gradient, and also in all cases but one the last 
hymn of a book is longer than the penultimate hymn. (See 
the sample diagram of book vii below.) In the main groups 



there are exceptions to the tail-end rule, but for the ends of 
the books themselves the only exception is book ii, and the 
last two hymns of this are well known to be peculiarly 
placed. 


* 1 The last group of book iii consists of five hymns only ami seems 
to have boon curtailed for some leason or other. 




PROCEEDINGS OF THE EIGHTH INDIAN 
SCIENCE CONGRESS. 

The Eighth Annual Meeting of the Indian Science Cong- 
ress was held in Calcutta from January 31st till February 5th, 
1921. After the Patron, His Excellency the Rt. Honourable 
the Earl of Ronaldshay, G.C.I.E., Governor of Bengal, had 
opened the proceedings in a short speech, the President, Sir 
Rajendra Nath Mukerjee. Kt. } C.I.E., delivered his address. 

Presidential Address. 

Mv first duty is to express my gratification at the honour 
you have done me in electing me your President for this session 
of the Congress. The mere fact of your electing me, a non-sc ien- 
tific man. to preside is a sufficient indication that you do not 
expect me to deal with purely scientific subjects or to express 
myself m the language of the scientist. It is nevertheless 
w ith some diffidence that I address this assembly of scientific 
men to-dav. Science has been described as organised knowledge. 
The classification of facts, the recognition of their sequence 
and relative significance is the function of science. But science 
has to do with everything to which its method can be applied 
and 1 shall content myself by saying only a few words from 
the standpoint of a spectator, who watches the result of the 
work of this Congress and its application for the benefit of 
mankind The progressive economic development of civilised 
nations is attributable to the perpetual and ever-increasing 
growth of man’s power over nature, by the help of scientific- 
investigation. The numerous discoveries that are being made 
daily have only been sufficient to reveal that our knowledge 
of the properties and laws of physical science is still in its in- 
fancy. But it is advancing more rapidly and in a greater num- 
ber of directions than in any previous generation, and the know- 
ledge derived therefrom is being rapidly converted by practical 
ingenuity into physical energy. It is evident therefore that' 
the industrial progress of the world is dependent upon the 
union of science and industry and upon the co-operation of 
the different branches of science with each other. The present 
generation is being compelled to recognise the urgent demand 
of the working classes for greater leisure and for a higher 
standard of living, a demand which can only be met by an in- 
creased command over the powers of nature ; and this can 
only be obtained through increased knowledge. Being myself 
a mere industrialist, I must naturally allude to your close rela- 
tions with us and gratefully acknowledge the benefits which 
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we derive from such a body of scientific men as that of this 
Congress, for the development of industries. 

This Congress, during its short life of seven years, has 
already firmly established itself in the confidence of scientists 
and the general public and has undoubtedly given a great impe- 
tus to the promotion of scientific discoveries and their appli- 
cation for the development of industry. 

In the past, business men were inclined to disregard the 
usefulness of science as applied to industry or accepted its 
benefits without being conscious of their source ; but they are 
now firmly convinced that science is an invaluable aid to the 
development and advancement of industry, and that the dis- 
semination of scientific knowlege with its experiments and dis- 
coveries is an essential condition of industrial progress. They 
are, moreover, fully alive to the fact that applied science is 
nothing but application of pure science to a particular problem, 
the solution of which some manufacturer has found necessary 
in order to improve, if not indeed in some cases, to save his 
business. The improvement in manufacturing processes can 
only be achieved by the application of science and the pros- 
perity of any industry is based on this fundamental truth. It 
has been truly said that the foundation of industrial advance 
was laid by workers in pure science for the most part ignorant of 
its utility and caring little about it. 

It has now been generally recognised by ever}’ business 
man that scientific research is an absolutely necessary condition 
of industrial advancement. The progress of Indian industry 
in particular, owing to our lack of scientific knowledge of its 
raw materials and special problems is inseparably bound up 
with the progress of science, research and discovery. We must 
recognise that science is our best friend, a working partner 
always willing to work for a bare subsistence to increase our 
profit. Scientists are sometimes looked on by business men as 
rather impracticable individuals ; but it seems to me that the 
latter do not make sufficient allowance for the ideals and 
methods of scientists. Scientists and poets alike are inspired 
by their need for self-expression rather than the hope of making 
money. Neither of them can hope to succeed without originality 
&nd inspiration, and both have, each in their separate ways, 
laid the human race under a deep obligation. I would ask my 
fellow-workers in the field of industry to recognise the value of 
scientific workers, both by liberality towards the individual, and 
towards the cause of science. 

If India is to advance commercially and also economically, 
she must spend money on scientific investigation. After the 
lesson the Government of India has had during the war, there 
is no doubt that more attention will be paid to and more money 
spent on the encouragement of scientific methods in our indus- 
tries. The scientific investigator should be provided with 
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means and facilities necessary for the proper pursuit of his work. 
If scientific research is to yield the maximum benefit to industry, 
research students must live in close touch with industrial con- 
ditions. The gap between the laboratory and the shop must be 
bridged. % 

ApaTt from the practical help and encouragement given by 
Government I think it is part of the duty of all commercial and 
industrial concerns which benefit, directly or indirectly, from 
scientific research, to set aside a portion of their enhanced profits 
for the purpose of contributing to scientific associations like this 
to enable its members to extend their work and devote more 
time to further discoveries. 

This Congress has charged itself with the function of 
bringing together from year to year in a convenient form the 
results of the researches and discoveries of those who are 
engaged in the different branches of science. These have been 
collected and reproduced in the annual proceedings of the Cong 
ress. It is not only most important but essential for the benefit 
of the whole of India that these discoveries, made by different 
scientists in different fields of work, should be brought to the 
notice of every one likely to be interested. Sufficient funds 
should, therefore, be in the hands of your Committee to enable 
it to* make its work known to the public, so that any one who 
takes an interest in a particular subject may readily obtain infor- 
mation. The objects of the Congress should be the advertise- 
ment of its activities to the non-scientist ; the exchange of infor- 
mation between scientists, and the encouragement of them in 
their several activities. Make clear to the industrialist and to 
Government the practical benefit you are conferring on them 
and on the country generally, and they will give you their 
money and their support. Show the intelligent public that 
practical work is going on, in which their interest, though often 
indirect, is always considerable ; make them realise what the 
spirit of science means, and familiarise them with scientific 
methods ; it will he good for their minds, and will educate 
public opinion in a direction helpful to the cause you all 
have at heart. 

It has been aptly said that science has its hand on thy 
lever controlling the major physical facts of our existence. 
The war has shown us the way, and we now see before us a 
new prospect of unlimited possibilities of developments. The 
importance of the skilled chemist has been abundantly shown 
by the war which has proved beyond doubt that the best assets 
of a country are its scientific investigators and inventors, and 
that wars are won not only by the strength and number of the 
armies engaged but in the laboratory and the factory. 

We owe to the achievements of science all the benefits and 
most of the comforts of modern civilisation, but it is a strange 
iact that great honour or profit are seldom the rewards of a 
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life devoted to science. Generally speaking our best scientific 
men work on a mere pittance for the love of their work, 
*but however beneficial their results may be, they usually die 
poor and unrecognised by Government and the general public. 
Caring little for fame and less for wealth, they work for the 
achievement of results which when accomplished seem to be 
the only reward they care or hope for and they covet nothing 
else. Scientific enquiry is noble in itself and is its own reward. 
Nevertheless if science is to be of practical use to the world, 
scientific investigators should be duly encouraged and honoured 
and not left to starve. The prospects of India are unlimited 
if its unfathomable resources be developed by discoveries made 
bv scientific research. 

There are signs that the application of science to produc- 
tive industry is daily increasing in India, but we require more 
scientific men and industrial chemists, and this Congress can 
at this opportune moment give an impetus to the policy by 
which this want can be met. 

We are grateful to Lord Chelmsford’s Government for the 
active interest it has taken in establishing research institutes, 
both Imperial and Provincial, the investigations and results of 
w hich will be available to the industries concerned. Of course, 
these institutes do not imply any disregard of the interests of 
pure science which will always attract independent workers. 
Until a sufficient foundation of pure science has been success- 
fully laid, there can be no applied science. Real progress 
comes from the pursuit of knowledge for its own sake. Not 
infrequently a research which has been undertaken in the inte- 
rest of pure science has proved to be of the greatest value 
to industry and the difference between pure and an applied 
science is stated as merely one of intention. 

Apart from the vast mineral resources of the country lying 
undeveloped, the agricultural possibilities in the country are 
capable of vast development; but the people have not yet 
been educated up to taking full advantage of scientific methods 
of cultivation. The world is in need of more food and moie 
raw materials for industries. The prospects of increased agri- 
Qiiltural production are almost unlimited. The possibilities of 
improvement by scientific cross-breeding on Mendelian lines 
have been fully shown, but little has yet been done, 1 believe, 
to study the way in which, and the reasons for which, plants 
produce the valuable products for which we cultivate them, 
though much has been done to facilitate the study of the growth 
of plants by the researches of my distinguished friend, Sir 
J. C. Bose, F.R.S. The work along a combination of such lines 
as these, though it may take a long time, offers almost unlimited 
possibilities. The publication and distribution of the papers 
read in this Congress on this subject should be undertaken free 
of all cost. This Science Congress is a co-operative organisa- 
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tion — a process of cumulative effort in scientific advance, and 
I may be permitted to repeat that it should be the distinct 
function of this Congress to disseminate at a nominal price the 
useful and valuable informative papers which are read and 
discussed by the members relating to scientific research and 
discoveries, and I am confident that if this Congress takes such 
a step, funds will be forthcoming both from Imperial and Pro- 
vincial Governments and from commercial concerns as well. 

The metallurgical industries, the making ot machinery of 
every kind, the engineering, the electrical and the chemical 
industries, the making of high class textiles, glass, porcelain, 
optical and surgical instruments and scientific agriculture are 
activities which cannot be carried on without the highest scien- 
tific and technical skill, and the members of this Congress are 
deserving of the gratitude of the commercial communit} r for 
their work. Nor is the health of the workers the least impor- 
tant factor in the industrial success of a country. The com- 
mercial and industrial people of Bengal are thankful to H.E. 
Lord Ronaldshay for the keen interest taken by him in the 
improvement of the health of the working classes. I venture 
to suggest that the Congress should direct its attention to the 
application of the sciences of physiology and psychology for 
the ‘study of the individual worker in all his relations to in- 
dustry — mental, moral and physical— for the benefit of Indian 
industries. 

Gentlemen, in closing, let me refer once more to the compli- 
ment you have paid me as an industrialist in inviting me to 
preside over this session of the Congress ; but I see in your 
action much more than a mere compliment to industry. I 
regard it as a recognition on the part of men of science of the 
indissoluble bond which must exist between industry and 
science. Science is stretching out a hand to industry, and it 
is for industry to appreciate the common need and to respond 
to the advances of science without stint or question. This 
alliance of the ideal and abstract, with the practical and material 
activities of the human mind, is not only a necessary condition of 
progress, but improves the mental outlook of every person who 
is affected by such a movement. Let us look forward, therefore^ 
to a future in which the scientist, the industrialist and the ad- 
ministrator with a Just appreciation, each of his own responsi- 
bilities and of the great possibilities which lie in the work of 
the other, will move towards a common goal, the utmost pos- 
sible command of mankind over the forces of nature, to be 
used for the general betterment and greater happiness of 
mankind. f 

Gentlemen, I will not take up more of your time. But 
allow me to thank you once more for electing me your Presi- 
dent and for your indulgent and patient hearing of my ad- 
dress. 
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Section of Agriculture. 

President : — S. Milligan, Esq., M.A., B.Sc. 

Presidential Address . 

A review of the world’s pi ogress in agriculture during the 
last forty years reveals an immense and ever-increasing amount 
of scientific work on matters concerning that industry. Du- 
ring that period great strides have been made in soil chemistry 
and biology. Much light has been thrown on plant physiology 
and on the functions of that group of substances usually termed 
plant food. Modern plant breeding has developed, animal nutri- 
tion has been the subject of numerous exhaustive investigations 
and great progress has been made in the study of milk products. 
From the point of view of practical farming, we find that most 
improvement has been effected during the period in the breed- 
ing, feeding and treatment of stock, in dairying and in plant 
breeding and in the treatment of pastures, and 'there is no 
doubt that along these lines (with the exception of the breed- 
ing of live stock) improvement has been the direct outcome of 
scientific work. The study of soils and plant physiology has, 
on the other hand, led to little change in actual cultivation 
practice. In the West tillage remains much where it stood. 
Before our day crops were grown in rows and intercultivated, 
ploughs and cultivators were much the same as they are now, 
and the value of manuring was thoroughly recognized. Stagna- 
tion probably arose from the fact that science had little of 
value to suggest along the lines imposed by existing conditions. 
Pending some marked improvement in power or implements, 
sufficient to permit of considerable variations in practice, these 
restrictions appeared likely to remain. Europe is, however, 
now on the threshold of very great possibilities through the 
development of the agricultural motor tractor through which it 
will now be possible to plough the subsoil to a greater depth, and 
to cultivate and sow under conditions more nearly approaching 
the optimum (hitherto impossible in unfavourable seasons) and 
to time operations so as to ensure the minimum loss of soluble 
plant food. It may even be possible to vary considerably the 
cultivation of the lea break, a matter which up till now has 
presented almost insuperable obstacles. Any one who has ex- 
perience of agriculture in Europe can thus see immense pos- 
sibilities owing to this sudden access of power by which a man 
is able to control three or four times the amount hitherto pos- 
sible. Whether science will be able to assist materially the 
Western farmer in making the most of the new conditions re- 
mains to be seen, but it requires little imagination to see a 
useful field for properly organised investigation. 

To those who have followed developments in India, it 
would seem that the introduction of new r implements should 



1921 J. The Eighth Indim Science Congress. lxxxiii 

similarly improve the prospects of a change in agricultural 
practice. When it is considered that, until a few years ago, 
practically the only implements to be found on the .alluvial 
tract of Northern India were the plough and the levelling beam, 
while to-day the more important of Western implements, made 
lighter and most suitable for draught by Indian cattle, have 
been introduced with growing success into many parts of the 
country, it would be a strange thing if all this did not signify, 
in some way or other, a possibility of greater variation in tillage 
operations. Although the undoubted success hitherto met 
with in improving crop production in the country by improved 
tillage may be said to be due more to a greater efficiency of the 
existing methods of cultivation than to a change in the methods 
themselves, still there is no doubt whatever that through improv- 
ing farm implements a greater control over the soil has been at- 
tained, and, consequently, a greater possibility of approaching 
more nearly to optimum conditions for crop growing. For 
example, tlie furrow turning plough has given a vastly increased 
power of turning surface organic matter ino the soil. The 
possession of field cultivators means the possibility of a more 
thorough soil preparation. Drill cultivators and harrows, the 
use of both of which amongst growing crops is incieasing and 
giving good results, permit of a greater control of soil moisture 
and of the concentration of the soluble plant food, particularly 
nitrates, at depths more suitable to the plant. By the use of 
rollers and soil compressors a more rapid rise, and concentration 
of soluble plant food at higher levels is made possible. Finally 
the advent of the ridging plough means, amongst other things, 
the possibility of applying smaller quantities of irrigation water 
per acre and of improving its distribution. 

Thus a combination of implements, likely to give us a 
much greater control over tillage and irrigation, has been in- 
troduced into the country and opens a new field of usefulness 
for agricultural investigation, new in the sense that there is now 
a possibility of applying some of the more recent work done 
with regard to soil chemistry and physics, soil bacteriology and 
plant physiology to practical agriculture. For example, it is 
obvious that, in order to reap the advantages gained by the in- 
troduction of new implements, we should be put in possession 
of abetter knowledge of optimum soil conditions for crops- both 
before planting and during their growth and should have more 
information about the movement of soil moisture in various 
classes of soil under varying conditions. Closely connected 
with this subject is the question of manures and their applica- 
tion. At present we are hopelessly in the dark with regard 
to the quantitative side of manuring and to some extent as to 
the best times of application although it is certain that manures 
are used in a most uneconomical way. It is probably largely be- 
cause of this that the value of soluble artificial manures has 



Ixxxiv Proceedings of the Asiatic Soc . of Bengal, [N S„ XVII, 

not been more generally recognised and it is significant that 
the best results have been obtained by the use of comparati- 
vely slow acting manures such as bonemeal and oil cakes which 
are’ applied in greater quantities than the more expensive soluble 
fertilizers. Is this not largely due to the present ignorance re- 
garding time, quantity and location, coupled, possibly, with the 
difficulties hitherto met with in administering the dose at the 
proper moment and in the correct place ? For a man to attempt 
to control distribution of a soluble manure, armed with nothing 
else but a plough and a levelling beam, is probably asking too 
much ; but the day for this is over and it is now possible to apply 
manure and concentrate it at a much greater range of depth 
than was possible before. 

It will readity be admitted that in all investigations affect- 
ing new operations a careful check should be kept on the results 
of these on soil fertility. The worst thing that can be done i& 
to encourage the cultivator to improve his present, outturn' at 
the expense of posterity. For example, the question of the 
maintenance, if possible, of the organic matter in the soil is one 
of very great importance. Although it is quite possible to ima- 
gine that the effect of a more intensive cultivation might lead 
to a depletion of organic matter, it is equalty possible that ways 
and means will be discovered not only for maintaining it at its 
present level but also for increasing it in the ordinary course of 
cultivation. 

The view expressed that well directed investigation into 
optimum conditions for the growth of the various crops coupled 
with a knowledge of what is actually happening in the soil will 
lead to great improvement in agricultural practice is not mere 
optimism but the result of a somewhat extensive acquaintance 
of agriculture in the East and in the West. I should like to 
point out a few examples, which come to my mind of work which 
would be almost certain of a successful issue in India. I have 
above, for want of a better term, used the expression “ optimum 
conditions ” by which I mean those conditions which are most 
suitable for the growth of plants. As an example of the 
occurrence of such conditions in nature, we may refer to what 
are usually called in official statistics “ bumper” crops. These 
crops exceed by large amounts what we call “ normal ” crops or 
crops produced under generally favourable but not “ optimum” 
conditions. Their occurrence, of course, is rare but occasionally 
you get good examples. They had such a crop of wheat in cer- 
tain parts of the Punjab last year. At the Lyallpur Agricul- 
tural Station, for example, a wheat crop was harvested which 
exceeded a normal or fairly good crop by about 50 per cent. The 
Occurrence of such a crop show, of course, the absence of un- 
favourable conditions, but, at the same time suggests a combi- 
nation of favourable circumstances before and during the growth 
of crops. The conditions whatever they were, must have been 
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met<^to\ogica\, combined with a fortuitously favourable timing 
oi tne irrigation. Now i! we only know exactly what these 
favourable conditions were, might we not so control our opera- 
tions of watering, draining, cultivating and manuring as* to make 
the normal approximate the present bumper ? And the same 
applies to many other crops. Take cotton for example. The 
advent of the ridging plough tends to a much better control of 
irrigation water and ought to help us to regulate to some extent 
at least the position of the soluble plant food in the soil. Fur- 
ther, one of the chief problems with regard to cotton growing 
is to prevent the plants from shedding their bolls prematurely. 
Under a properly regulated irrigation system this should be 
quite possible but a way out has not yet been found, owing 
probably to the non-utilisation of our present means of control. 

With reference to the possibility of the use of manures in 
directions hitherto unthought of, I should like to point out au 
* instance witnessed by myself neair Dacca on the extraordinary 
effect of a; small dose of bonemeal on a paddy crop. It was in 
the year 1918 in which, as you probably remember, the monsoon 
ceased early, and a magnificent looking rice crop throughout 
Bengal turned out about 30 per cent short of normal owing to 
drought. Just outside Dacca amidst a large stretch of the 
higher transplanted paddy land, the crop on which was dried 
up and prematurely ripened, were to be seen a few fields which 
had been manured with bonemeal, fresh, mr withered, and pro- 
perly ripened, giving every appearance of having been irrigated, 
although no irrigation had been applied, nor, indeed was such 
possible. There was a genuine result, nothing accidental about 
it, demonstrating some great principle of immense potential 
value to the country. The whole thing was very striking and 
suggestive, and, it is hoped, will yet lead to results apart from 
the more immediate conclusion that, under certain conditions 
proper manuring in years of drought may save the crop. 

To revert, the improvement in the equipment of the ryot 
in tillage implements coupled with a knowledge of how to use 
these to the best advantage, and with a judicious use of 
manures — probably in small quantities given at the psychologi- 
cal moment — will render it possible to make a considerable 
advance on present practices and to increase crop outturn 
appreciably. That the best results, however, will not be ob- 
tained empirically will be at once conceded when it is considered 
that improvement will be mainly in the correct timing of 
operations. Moreover, investigations carried out in the usual 
agricultural fashion, i. e. by plot experiment alone, cannot be 
expected to give the desired results. The more detailed know- 
ledge that we now require regarding soil conditions can only 
be revealed by work in the laboratory. The agriculturist is 
hopelessly handicapped in investigations of this nature unless 
laboratory assistance is at hand. Again, the optimum condi- 
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tions for crops will require to be worked out from the botani- 
cal standpoint and will also require work of a specialized 
character. Further, it is necessary that the work should take 
the form of a more or less concentrated investigation of parti- 
cular subjects, research work, as a rule, being not immediately 
applicable to practice. Success is thus most likely to follow 
joint investigations in particular directions. What these should 
be depends on circumstances. A form of concentrated investi- 
gation which has already produced results of benefit to planters 
and could, doubtless, be vastly improved may here be men- 
tioned, viz. specialization in crops. Different crops or, at 
any rate, different groups of crops require different soil condi- 
tions, different timings, etc , and a thorough investigation of 
optimum conditions for each crop or group of crops, combined 
with a local knowledge of the behaviour of the soil under 
varying meteorological conditions would enable the agricul- 
turist to work out a rational system of agriculture based on 
a full knowledge of what his crops require and hoto far these 
requirements are being met. 

At any rate it must be conceded that in addition to an 
adequate provision for research, which must be uncontrolled and 
unfettered, a special organization of investigation is called for 
in order to make the most of the large amount of work which 
has already been done in India and elsewhere with regard to 
soils and crops; to fill up the gaps in our knowledge, and to 
connect up the whole with practical agriculture ; and further 
that such investigations should not be in the form of isolated 
and unconnected pieces of work but should be concentrated, 
with the object of a more or less immediate application of the 
results. 

The plant Carica Papaya and its enzyme . — By P. B. 
Sanyal. 

Introduction : — Systematic cultivation of Papaya plant in India for 
industrial purpose has not yet received much attention. The proteolytic 
property of its milky juice has led many to investigate its nature in 
detail but the literature is rather numerous and sometimes contradictory. 
The writer is thus prompted to study the cultivation of the plant, the 
quality of the fruit produced at Pusa and to discuss the commercial pros- 
pect of the papain industry in this country. The subject is divided into 
three par ts, viz : — (1) Agricultural, (2) Bio-chemical and (3) Commercial 
aspects. 

Agricultural Aspect . — The history, various uses, details of cultiva- 
tion, asexual propagation and breeding of the plant are dealt with in the 
paper. In this connection it may be interesting to mention that the 
plant has been found to change its sex on many occasions on cutting off 
its head. 

Bio-chemical Aspect . — From the general composition of the fruit and 
the change on its ripening it seems that it obtains its sugar by transloca- 
tion from the trunk of the tree. The preparation of the crude papain 
consists in rapidly drying the milky juice, while for refined product the 
latter is precipitated with rectified spirit and washed with ether.* The 
products are standardized for valuation. Composition of a sample of 
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papain prepared at Pusa, its digestive value and the conditions under 
which the maximum activity of the enzyme could be obtained are dealt 
with in three statements. 

Commercial Aspect. — From the export figures of Ceylon of 1911-13 
and that of Montserrate 1916-17 it appears that there is already a good 
market for genuine papain and the demand is on the increase. Commer 
cial papain is sold in Ceylon @ Rs. 5 to Rs. 7 per pound and the purified 
product @ Rs. 9. From the yield of papain per tree, number of trees 
per acre grown, cultivation charges, etc., the net profit is calculated to 
be Rs. 1,000 per acre. The activity numbers of papain produced in 
Ceylon, Mexico, the Philippines, etc., and also of that prepared at Pusa 
are compared. Some recipes of the commercial preparations, viz. 
Vinum papayotin, papain tablets, elixir of papain, eczema cure, etc., and 
also other probable utility of the fruit are stated. Some household reci- 
pes for the utilisation of papaya fruit are aUo mentioned at the end. 

A preliminary note on the increase of grape yield. — By 
S. H. Prayao. 

In order to increase the yield of grapes, the methods adopted in 
Ganeshkhind Botanical Garden, Kirkee, from 1913, may be divided under 
the followirg heads : — 

(i) Training methods, (ii) Study of the pollen, (iii) Influence of 
stock as affecting the yield, (iv) Manurial treatment. 

1. Training methods . — Besides the usual method of training the 
grape, viz. the Single Stake system (in which each grape plant is trained 
to a single Pangara plant), other methods of training were adopted. 
Thess were: (a) Umbrella; (6) Over-head; (c) Kniffin; ( d ) Junnar. 
The merits or otherwise of the methods can be summarised as follows : — 

(i) The Umbrella system has so far been found to give better yield 

than others. It remains yet to be seen how far this system 
could be adopted on field scale. 

(ii) In the year 1919-20, the Over-head system has given three 

times as much yield per plant as that on Single stake in the 
variety Fakadi, the amount of space occupied being the 
same in each case. 

(iii) The Junnar system has given a better yield than the single 

Stake system, but entails a good deal of manual labour. 

2. Study of the pollen. — In the Ganeshkhind Botanical Garden, 
Kirkee, some varieties were found to have clusters with the berries not 
so closely packed as the Bhokri. Examination of the pollen grains of 
the flowers of such varieties did not reveal the characteristics noticed in 
the flowers of sterile varieties of America. 

The trials of Ringing the canes before or after the formation of 
leaves have so far failed to give good results in the case of the variety 
Pandhari-Sahebi. 

3. In the trials at Nasik, Fakadi on Bhokri stock has given 2 lbs. 
more yield per plant than Fakadi on its own roots. 

4. Manurial treatment *— Amongst the manures tried, a combina- 
tion of Fish and Sulphate of Potash has given favourable results. 

Relation between the indican content of Java indigo 
(indigojera arrecla) and the kinds of nitrogenous ma- 
nures. — By N. V. Joshi. 

Pot culture experiments on manuring of Indigo have been carried 
out in order to ascertain the effect of the nitrogenous manures and in- 
oculation of different nodule organisms on the indican content of the leaf. 
For this purpose Indigo has been grown under controlled conditions in 
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sterile sand as also in Pusa soil. The conclusions drawn from these ex- 
periments may be summarised as follows : — 

Addition of nitrates gives the largest increase in the percentage of 
indican ip the indigo leaf. 

The increase in indican content is much less in all other treatments, 
viz. the addition of ammonia, sterile plant extract and the inoculations 
with different nodule organisms. All these treatments, however, have a 
tendency to increase the leaf growth, sometimes to such an extent as to 
compensate for the lower percentage of indican. 

Addition of cowdung and cowdung plus straw gives a poor growth 
of indigo plants as well as low percentage of indican in the leaf in the 
first cutting, showing that the Nitrogen in these cases is not immediately 
available for assimilation by the plants. 

In the Jchunti crop addition of cowdung plus straw shows remarkable 
increase in leaf growth accompanied by low percentage of indican which 
effect is similar to that of the addition of ammonia or inoculation of 
nodule organisms. 

A note on the variation in the composition of milk of 
individual buffaloes. — By D. L. Sahasrabuddhe. 

The Colostrum or the first milk is very rich in all the constituents, 
but it is especially so in albumin which is nearly ten times as much as in 
normal milk. In all the constituents except albumin the milk becomes 
normal in four days while the albumin takes about six days to come down 
to its normal proportion. 

During the rest of the lactation period the solids not fat are fairly 
constant but fat regularly increases up to the end. Total proteids and 
case in increase slightly with the advance of the lactation period but the 
albumin, once it becomes normal, remains so to the end. 

A note on the changes produced in heated soils. — By 
D. L. Sahasrabuddhe. 

The general effect of heating on the physical condition of the soil is 
tp make it less sticky. By heating the soil its inorganic as well as organic 
substances become more soluble. The catalytic power of the soil decreases 
by heating. The rate of oxygen absorption in the soil is increased by 
heating. If any protozoa are present in the soil they are destroyed. 
Growth of the bacterial life is encouraged and a beneficial effect is pro- 
duced on the growth of rice seedlings. 

A study of the chemical changes during the process of the 
ripening of the Mango fruit. — By V. G. Patwardhax. 

Harvesting and Ripening. — When the fruits begin to fall naturally 
froln the tree which are known as “ Pad ” fruits the picking of mangoes 
for ripening is done. 

The process of artificial ripening is a very simple one consisting 
ehiefly of keeping the mangoes in a dark place, not much ventilated, 
piled in a heap (known as Adhi) in alternate layers of hay and green 
picked mangoes for a period of about eight days. 

The temperature that is generated during the process of ripening in 
the pile (Adhi) increases regularly as the process continues and goes up to 
about 8 degrees higher than that of the room in which the pile is arranged ; 
•ay from 28°C. to 39°C. The temperature above 36°C. is more or less 
fatal as the rotting increases. 

Acidity which is present in unripe mangoes is reduced during ripen- 
ing enormously as much as by 75 per cent, leaving about 26 per cent- of 
the original in the fully riped mangoes. 
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Sugars . — Both reducing and non-reducing are present in the mango 
in all its stages in very small amount in the unripe stage but in enormous 
quantities in the riped stage. The amount of reducing sugars is very 
small and more or less remains constant during the process of , ripening 
nearly about 1 to 5 per cent. The' amount of non-reducing sugars 
increases rapidly and in a ripe mango it varies from 55 to 65 per cent as 
calculated on the dry matter of the juice. 

The ‘Murda’ disease of Chillie (Capsicum .) — By G. S. 
Ktjlkarni. 

A very serious disease known as ‘ Murda ’ occurs on the chillie crop 
in the Bombay Presidency. It appears every year and does considerable 
damage to the crop. The disease begins in the crop at any stage of its 
growth, on the leaves of young shoots which get twisted and crumpled 
and much reduced in size. Later on the shoots dry up and the plants 
get blighted. 

The disease is caused by the same mite which causes the Tambera 
disease of potato. The mite is also known to attack Zinnia plants. 
Like all other mite diseases it can be easily controlled by sulphur treat- 
ment,. The mite belongs to a species of Torsonemedea. 

Conditions influencing the distribution of Grain Smut 
{Sphecelotheca sorghi) of Jowar (Sorghum) in India .' — By 
(3. S. Kulkarni. 

The Grain Smut ( Sphecelotheca sorghi) of jowar (sorghum) although 
very common in the Presidencies of Bombay, Madras, Central Provinces, 
and Burma is rare in the Indo-gangetic plains. This rarity, from the 
germination study of the smut spores in the Laboratory, was found to 
depend upon temperature factor. The results of the experiments both in 
pot and field confirm this fact, namely that the temperature is the 
controlling factor in the distribution of the grain smut in India. 

The Chromosome theory of inheritance in relation to 
economic plant breeding . — By F. R. Parnell. 

General sketch o/ the chromosome theory of inheritance as propounded 
by Morgan and others. 

c haracter determiners of factors are carried in the chromosomes of the 
germ cells. All the hereditary characters of an organism fall into linkage 
groups, one for each chromosome. 

The chromosomes from each germ cell retain their individuality after 
fertilization and from generation to generation. Thus any two characters 
of the same linkage group that come from the same parent of a cross 
will show coupling in F 2 , whereas if they come from opposite sides tftey 
will show repulsion. 

A certain amount of crossing over may take place, i.e. interchange 
of segments of chromosomes during pairing in the reduction division, and 
this affects the degree of linkage exhibited. 

The main theory agrees very well with the facts of inheritance as at 
present known and forms a very useful working hypothesis. 


The bearing of this theory on economic plant breeding. 

In dealing with a large number of characters linkage groups may be 
wor ked out and factors determining economic characters assigned to their 
respective groups. Such factors, though of considerable importance, 
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may be difficult of recognition in themselves but, once they are assigned 
to a definite linkage group, they may be traced by means of Visible 
characters with which they are linked. This is the old method of using 
correlations but worked on more scientific lines. 

A knowledge of linkage relations frequently determines which plants 
are homozygous for a dominant character. 

In building up desirable types difficulty will be experienced in com* 
bining two factors of the same linkage group from different parents. 
Failing a parent carrying both factors a cross over is the only possibility 
of the desired type coming pure. 

Several linkage groups have been worked out in rice, the largest of 
which contains twelve or more factors. 


The composition of the milk of some United Provinces 
cows and buffaloes throughout their period of lactation. 
— By P. S. MacMahon, B. M. Gupta and P. 0 Mukerji. 

The results of over 1 ,000 analyses of milk from nine cows and nine 
buffaloes taken throughout their period of lactation are tabulated. The 
object of the work was to establish a reliable milk standard for the U.P. 
In the case of individual animals it is shown that very l^rge fluctua- 
tions in composition occur without any appearance of regularity. 

A further series of analyses extending over a year were done on 
mixed herd milk, both of cows and buffaloes, and the effect of seasonal 
change examined. The various empirical formulae employed by analy- 
sis in other countries are tested and their applicability to Indian milk 
discussed. 

Observations on the wilt disease of cotton in the Central 
Provinces, India . — By S. L. Ajrekar and T>. V. Bal. 

(1) Two strains of a Fusarium sp. have been isolated from wilted 
cotton plants and their causal connections with the wilt disease estab- 
lished in inoculation experiments. 

- (2) In addition to the usual Cephalosporium and Fusarium type of 

spores and chlamy do -spores, these two strains produce on culture-media 
sclerotium or perithecium-like bodies which enclose a cavity within a 
pseudo-parenchymatous wall. No kind of spores have, however, been 
observed either in or on these bodies. 

(3) The two strains differ from each other only in one particular, 
the colour of the sclerotium-like bodies. It is dark blue or bluish green 
in one and whitish or pale-brown in the other. 

(4) The behaviour of the two strains on media designed to ascer- 
tain their response towards the chief manurial constituents P. 2 O 5 , N and 
K. 2 0 and towards the plant juices of the susceptible Roseum and the 
resistant Buri varieties of cotton was studied. 

* (5) The reputed immunity of the Buri cotton was tested and con- 
firmed. 

( 6 ) An attempt to ascertain if the wilting of the cotton plant was 
due to any toxins secreted by the fungus gave negative results. 

(7) The feasibility of different suggested methods of dealing with 
the disease in the field is discussed in the light of the observations 
recorded. 

A preliminary classification of the wild rices of the Central 
Provinces and Berar . — By S. C. Roy. 

The economic importance of the study of wild rices is twofold: (i) 
they form an important weed in the rice growing areas of the Central 
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Provinces and often cause heavy loss to the cultivators, (ii) they are a 
frequent source of contamination of the cultivated rices through casual 
mixture and natural crossing. 

The varieties commonly met with in the Central Provinces have 
been described and an attempt has been made to classify them in order 
to facilitate their recognition in the fields. Characteristic features of the 
wild rices are (i) that they possess red grains inside the spikelets, (ii) 
they develop long stout awns which may be green or red, and lastly (iii) 
they allow their grains to fall off even when they are green and apparently 
not perfectly ripe. 

Natural crossing has been found to take place in the wild rices to 
the extent of 7*9 per cent. Instances of crossing between plants with red 
and green leaf-sheath have shown that the red colour of the leaf-sheath 
behaves as a segregating character splitting in the Mendelian proportions 
of 3 : 1 with Bed : Green. Occasionally however, a ratio of 9 ; 7 of 
Red : Green has also been obtained but such cases were rather few, the 
3 : 1 ratio being by far the more common. 

Instances of crossing of 4 unit characters such as leaf-sheath red with 
spikelets clustered and leaf-sheath green with spikelets not clustered were 
also obtained giving all the 4 forms in different combinations. 

The popular belief that a cultivated rice, if not looked after properly, 
i.e. with regard to transplanting, nursery sowing, etc., will become 
converted into a wild rice and vice versa, within 3 years, appears to be 
extremely doubtful. Wild rices have been grown on the Nagpur Farm 
for the last 7 years exactly under cultivated conditions, and yet they 
have retained all the habits and characteristics of the wild rices. The 
occurrence of certain wild forms mixed with many of th* cultivated 
varieties suggests the occurrence of natural cross fertilisation between the 
wild and the cultivated rices. 

The problems connected with the use of insect parasites 
in checking Insect Pests . — By M. A. Husain. 

The fascinating idea of the control of insect pests of plants through 
the activity of their insect parasites has come to the forefront in the field . 
of Agricultural Entomology. While, on the one hand, this line of attack 
is regarded as the surest, there are workers who doubt the efficacy of 
parasites in eradicating pests. 

For the last few years the spotted bollworms of cotton have been 
experimented upon in the Punjab. 

For a parasite to be effective it must have a much shorter life his- 
tory as compared to its host, it must lay a very large number of eggs; 
these eggs must be laid on a large number of hosts, it must be capable of 
attacking the host in its very early stages, i.e. before the host has done 
veiy much damage, it is very important that it must be capable of 
“ domestication ’* so that it can be breed in an insectory under artificial 
conditions and distributed. * 


Spraying in the Punjab. — By M. A. Husain and i). 
Nath. 

It is usually asserted that in this country the time for resorting to 
operations like spraying has not yet come. The work in the Punjab has 
prc ved that the zamindars are anxious to take it up. Very successful 
spraying operations have been conducted on a large scale against Citrus 
Psylla and Mango Hoppers. The prices of fruit have gone up so much 
that it pays to spend money on controlling insect pests. 

It is essential to provide facilities to the fruit grower and means of 
doing so are suggested. 
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Studies on the decomposition of some common green 
manuring plants at different stages of growth in the 
black cotton soil of the C.P. — By D. V. Bal. 

1. Observations on the rate of growth of sann hemp (Orotalaria 
Juncea) and Dainchya ( Sesbania Aculeata ) in black cotton soil show that 
the latter is a comparatively slow grower in its initial stages. 

2. It is seen that as the green plants advance in age the proportion 
of leaf to stem decreases and the percentages of dry matter and fibre 
increase. 

3. It is seen that the earlier sann is used as green manure the more 
rapid is the decomposition of its carbonaceous and nitrogenous constitu- 
ents. With Dainchya , however, there was no marked decrease in the 
rate of nitrification of the comparatively older plants, though there was 
a certain amount of decrease in the decomposition of carbonaceous con- 
stituents. 

4. Nitrogen in the leaves of sann hemp is more easily nitrofied than 
that in stems. 

5. Stems of sann hemp do not appear to have any retarding effect 
on the decomposition of sann leaves in black cotton soil. 

6. The slowness of decomposition in full grown green sann plants 
is not due to the increasing proportion of stems to leaves. It may be 
due to the change in composition of the plants and such* alterations 
which take place in the physical condition of the plant tissues owing to a 
large reduction in the water content. Plant tissues partially dried owing 
to advance in age require time to absorb water from the soil and thus 
become susceptible to attack by soil micro-organism. 

The mutual applicability of the analytical figures for 
butter, fat and ghee. — By F. J. Plymen and A. P. 
Padmanabha Aiyer. 

1. Published analyses of ghee and butter prepared from the milk of 
Indian milch animals have not been always comparable as it was not 
known in every case how the samples were prepared. 

2. In view of the fact that butter is prepared at a low temperature 
and ghee at a high temperature , the authors thought it desirable to 
prepare butter and ghee respectively from the same sample of milk. 
Following the Indian custom samples were also prepared after boiling the 
fresh milk. 

3. The cream before churning was subjected to one of the various 
treatments following : — 

(a) Unripened cream churned at once. 

( b ) Cream allowed to stand and then churned. 

( c ) Cream ripened with starter obtained from ordinary butter-milk 

and then ohurned. 

(d) Cream ripened with an artificial starter and then churned. 

These methods represent the processes generally used for butter 
making in India. 

4. From the results obtained, it is apparent that the various methods 
of ripening the cream and preparing butter at a low temperature or 
ghee at a high temperature do not have any significant effect on the 
analytical figures which are usually taken as criteria of purity. 

5. Determinations were also made on samples of butter fat which 
have been kept for 3 to 6 years and on ghee prepared from the same. It 
was again found that heating the butter fat to a high temperature as is 
necessary in the process of ghee-making does not materially affect the 
analytical figures or the conclusions which can be drawn from them. 

• 6. The authors therefore conclude that the analytical figures pub- 
lished for butter fat are applicable also to ghee and vice versa. 
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A note ori the preliminary study of the use of karanj 
(Pongamia glabra) leaves as green manure for rice in 
Western India . — By D. M. Ranade. 

Growing of green crops like Sunn (Crotolaria juncea) or Dhaincha 
{Sesbania aculeata) for green manure is impossible in the above tracts 
on account of either heavy monsoon in the beginning of the season 
or insufficiency of soil moisture, towards the close of the year; hence 
the available green stuff of nitrogenous character like Karanj leaves is 
suggested as green manure. Field experiments show that a profit of 
15 per cent is gained by the use of these leaves if they are puddled in the 
soil before transplanting of paddy takes place. 

With a view to ascertain if this green stuff can, with advantage, be 
treated previous to its application, laboratory work was taken in hand 
which show s that more than 33 per cent of the total nitrogen gets am- 
monified after the leaves have been steeped in water for a period of 
eight weeks. Field experiments will be conducted very shortly to see if 
the crop shows response to such treatment. 

Speedy denitrification was confirmed, also, in the soil, so much so 
that after a week’s time the nitrate added — more abundantly than the 
usual doses — left no residue of nitrogen either in the form of nitrate, 
nitrite, or arn’monia. 


Section of Physics and Mathematics. 

President: — J. H. Field, M.A. 

Presidential Address. 

The Upper Air-Objects an t d Methods of Research 

in India. 

When I was offered the privilege of presiding at the 
meetings of this Section of the Congress, 1 had misgivings in 
regard to my power of offering an address which should be 
of sufficient interest to maintain the high standard set by 
your past Presidents. On consideration, however, I concluded 
that, as the Science of Meteorology had during recent years 
attracted to its side physicists and mathematicians of eminence 
who were rapidly envoi ving order out of chaos, there was a 
reasonable presumption that Indian meteorology might prove 
a welcome subject for a part of your attention this year. 

2. From earliest childhood we have been so accustomed 
to the vicissitudes of weather, that we have acquired the un- 
conscious habit of taking them for granted : to most of us they 
have appeared as irresponsible as they are uncontrollable, and 
only to comparatively few has come a real curiosity with regard 
to the precise factors which govern weather. Nevertheless 
the last few years have seen a great change in the degree of 
general interest taken in meteorology, and this has been brought 
about mainly by the war. Modern artillery is capable of very 
great precision, but precision is thrown away without a know- 
ledge of the effects of air -currents on the shell after it has left 
the muzzle of the gun, and these air-currents vary from day 
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to day. Ifc has come to be recognised, therefore, that an 
essential requirement in long-range gunnery is a knowledge 
of the .winds and of air temperature, up to heights of at least 
eight kilometres, or five miles. 

3. Then again there were in the war such matters as the 
safeguarding of aeroplane-pilots, the correct judging of the 
probability of winds favouring repulse of a gas attack, and the 
definite knowledge of the imminence of ground fog or of its 
coming dispersal : all these assumed an importance which led 
to the organisation of an immense system of meteorological 
observation extending from America, over the Atlantic, to 
France ; while in France aeroplanes were set apart for the sole 
purpose of measuring continually the temperatures and pres- 
sures in the upper air. 

4. The system of observation was served by coded wire- 
less telegraphy, and as practically all information from the 
West, whence European weather largely comes, was necessarily 
hidden from the Germans, the enemy experienced a great handi- 
cap in many matters a fleeting warfare. 

5. With the close of the war, public interest in these 
things has largely withdrawn itself, but the expert in gunnery 
and flying must always hereafter retain his sense of their im- 
portance ; and I have recently had to pay attention to the 
meteorological needs of artillery practice camps, and to the 
wider requirements of civil flying schemes which would cer- 
tainly benefit from an extensive system of air-current observ- 
ing stations spread over the countries to be traversed. 

6. The problems of to-day vary with the country present- 
ing them. In Europe the Indian anxiety for raiu does not 
exist, nor in India the anxiety regarding frost which in a single 
night can, in the We3t, ruin a season’s crop of fruit. But what- 
ever the problem, the conditions which will solve it are largely 
to be found in the upper air ; and it was the impossibility of 
measuring these until a few years ago which handicapped the 
old-time meteorologist to an extent rendering much of his w r ork 
ineffective. And that this handicap was severe can be realised 
when one remembers that nowhere throughout the lowest 10 
kilometres of the atmosphere, in India at any rate, are the 
variations of condition so great or so rapid as within the first 
half -kilometre from the ground, so that the changes occurring 
at the surface form a very poor criterion for estimating those 
taking place in the main body of the air. 

7. At the surface of the earth the old-time meteorologist 
could measure his temperature and pressure, his wind and hu- 
midity ; but apart from the indications of cloud he had nothing 
to guide him in judging of the conditions prevailing in the 
great bulk of air above. At the ground we experience in this 
country during the hot weather the enervating heat of a layer 
of air which has altered its characters at a height of half a 
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kilometre ; and during the cold weather, with its rapid changes 
at the surface from the pleasantness of midday to the evening 
chill, we should at half a kilometre height enjoy an equable 
temperature throughout the twenty-four hours. 

8. In regard to wind and humidity also, this lowest half 
kilometre commonly offers more rapid variations than any 
other corresponding thickness of the atmosphere; and the me- 
teorologist in his measurements of wind is troubled by the 
effects of ground contours and surface friction, in his measures 
of humidity in India by the thirstiness of a dry soil. 

9. These temperature conditions are illustrated diagram - 
matieallv in Fig. 1. Here we have variations in temperature 
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Fig*. 1 
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between day and night at the ground-level in Agra averaging 
25° F in the months of January and May, the hottest and coldest 
months of the year, and reaching well over 30° F on individual 
days ; while at half a kilometre height, where vultures are soar- 
ing, the variations daily are only a few degrees, and the tem- 
perature is pleasant all the year round. Similarly with wine] ; 
a great but unknown increase in velocity very commonly oc- 
curs within this lowest layer, and the wind direction in its 
upper levels may differ radically from what it is at the surface. 

10. But, however great an interest we may find in the 
conditions of this lowest portion of the atmosphere, the prac- 
tical interests of our weather work go to higher levels; they 
deal with the air-stratum limited by a height not less than 15 
kilometres above the surface, for it is within the whole of this 
region, but especially perhaps in its upper parts, that the phy- 
sical conditions which intimately affect weather are to be 
sought. 
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11. Before settling down, however, to our Indian problems 
and the methods of dealing with them, I should like to rise 
very much more rapidly, and for a few minutes invite your 
attention to the atmospheric features as far as the outermost 
limits of the sensible atmosphere, taking this 15 km. zone on 
the way. If we follow the air upwards through a range of many 
kilometres, the temperature, which has been falling more or 
less steadily to very low values, shows a sharp halt in its rate 
of fall, or in other words the temperature “ lapse-rate' ’ sud- 
denly becomes practically zero. 

12. This somewhat startling change was first observed 
in France and verified in Germany about thirty years ago by 
Teisserenc de Bort and Assmann respectively, who found 
that it occurred in the neighbourhood of 10 kilometres height ; 
and it has been encountered since in all other countries where 
recording instruments have been sent high enough. Near the 
equator, on the Victoria Nyanza, it lies about 17 kilometres 
up, and from the equator it falls continuously with increasing 
latitude towards the poles, where there is some reason to 
think that it lies at a height of about 7 kilometres. 

13. The change is not infrequently introduced by an 
actual inversion of the lapse rate, in the form of a small and 
abrupt rise of temperature, above which the gradient becomes 
so slight as to be practically zero up to the greatest height 
to which recording instruments have yet penetrated. Flights 
by instrument-carrying balloons have been very common up 
to 20 kilometres, and on rare occasions much greater altitudes 
have been reported, but in every case without showing any 
variation of the condition of nearly constant temperature. 
Beyond those great heights we have no certain knowledge of 
temperature, and it may well be that it remains nearly steady 
for some hundreds of kilometres, before beginning to fall fo- 
rwards the unutterable coldness of outermost space. 

14. In the lower region, with its falling temperature, a 
region which has been called the troposphere in distinction from 
the stratosphere above it. the gases of the atmosphere arc kept 
in a constant state of turmoil by winds, eddies and rising 
ajid falling currents ; and consequently the mixing is so com- 
plete that samples of air taken at any height from ocean 
level to mountain peak, show when analysed a practically 
constant constitution except in regard to water vapour. 

15. We have nitrogen and oxygen, of course, water va- 
pour and carbon dioxide, as the chief constituents ; but in 
addition there are many gases which do not directly call atten- 
tion to themselves. There are ammonia, ozone, neon, argon, 
krypton and xenon ; and there are the very much lighter 
gases helium and hydrogen. Of these, if we are looking for 
gases which form permanent constituents of the atmosphere, 
we must rule out ammonia, for it is brought down by the 
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first shower of rain after its formation at the surface; and 
ozone, because its activity causes it a short life ; and further 
it is believed for several reasons that we must rule out hydro- 
gen. The gases neon, krypton and xenon on account of their 
high molecular weights, cannot be expected to occur in any 
quantity above the troposphere ; for the stratosphere is in 
general a region of calms, floating quiescent, like oil upon 
water, on the turbulent troposphere beneath ; and within it 
the gases are free, apart from the effect of diffusion, to sepa- 
rate out according to their relative densities. This they are 
believed to have done, and perhaps to have remained separated 
through all the ages; and although the boundaries between 
them will not be sharply defined, it is certain that the higher 


Percentage Vol. 



the level at which a sample could be obtained the greater 
would be the proportion of its lighter gases. For the extreme 
upper air we are left therefore, with argon, oxygen, nitrogen 
and helium, and the distribution of these has been calculated 
by physicists. As a result it is believed that the composition 
is represented by the conditions of Fig. 2 which is a reproduc- 
tion from a recent paper on the subject by Chapman and 
Milne. 1 

16. If a horizontal line be ruled anywhere on this dia- 
gram, the composition of the atmosphere at the height crossed 
by the line will be given by the intersections of the various 


l “ The atmosphere at great heights’*; Q. J. R. Met. Soc. , Oct. 1020, 
p. 379. 
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curves with it. Thus at 20 km. the proportions of the gases 

present are 

' argon 
oxygen 
nitrogen 
helium 

But if we pass to 100 km. we have cut out all the argon and 
most of the oxygen, and are beginning to get an appreciable 
quantity of helium. At 200 km. there is an atmosphere of 
pure helium, and this extends probably unalloyed into outer 
space. 1 say probably unalloyed,* * because it has been sug- 
gested by Wegener, a German meteorologist, that a further 
gas, which he has named geocoronium, constitutes the outer- 
most envelope of our atmosphere. This gas has not been 
traoed in the lower air, but the hypothesis of its existence 
was put forward as a possible means of accounting for an 
unknown line in the green of the spectrum of the aurora 
(\=i5570), and of supplying a gap in MendelijefTs periodic 
table. It would be a monatomic inert gas of molecular weight 
0*4, and should, according to calculation, be present at the 
earth’s surface to the same extent as helium. But, and here 
is the crux, a gas of so small a molecular weight would have 
no chance of being retained in the earth's atmosphere. Accor- 
ding to Jeans , ] the high temperature of 740°0 in the outer 
envelope would be required before the earth’s hydrogen would 
be free to leave the atmosphere for ever, but for a gas of the 
molecular weight of the hypothetical geocoronium even the 
low temperature of the stratosphere would be high enough to 
allow complete escape in the course of a few centuries. 

17. When we get to these great heights, the atmosphere 
is almost inconceivably attenuated, and it may interest you 
to see what the actual conditions are, according to the cal- 
culations by Chapman and Milne. 
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If we take the density of the air at the ground surface as 
unity, we must think of it as 10* 14 at 800 kin. ; the atmos- 
phere there is only a hundred -million-millionth part as dense 


1 Jeans, Dynamical theory avgases, 1904, p. 323. 
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as that at the surface. The molecules down here have a 
mean free path of only about 10* r> cm., while at the upper 
height considered they have 1000 kilometres (600 miles) to 
travel on the average before they make a single molecular 
collision. One’s first thought is that at those great heights, 
all physical considerations must cease to have a meaning, 
and that it would be mere pedantry to pretend that there is 
any atmosphere left *, but this is not so, for although a molecule 
will on the average travel there for 1000 km , nearly the dis- 
tance from Calcutta to Madras, before colliding once, there are 
still left nearly three million molecules to the cubic centimetre. 

18. But let us now consider that part of the air which 
directly affects weather. The problem in India is Rain, and 
always Rain. For rainfall we depend upon a great depth of 
air of high humidity acted upon by some natural process of 
cooling, to squeeze out its moisture in liquid form. It will not 
help us to have the surface air at saturation point, if within 
half a kilometre of the ground a dry stratum succeed the wet 
one and continue upwards to great heights. It is equally of 
no use for even saturated air to extend upwards for many miles 
if there are no conditions of motion within it to cause dynamical 
or other cooling to the point of rain formation. We may 
recognize in the laboratory various methods of cooling : by con- 
duction, radiation and intermixture ; but in nature these are all 
negligible, from the point of view of rainfall, in comparison 
with the dynamical process of cooling by expansion. Conduc- 
tion in the free air has no influence at all on the case; radiation 
is a slow process, and only appreciable when the overlying air 
is dry and therefore non productive ; and intermixture, though it 
certainly may produce condensation, is seldom extensive enough 
in nature to show more than an insignificant effect. That some 
rain formation may occur follows from the fact that the capacity 
of air for water vapour increases much more rapidly than the 
temperature of the air itself, and that consequently if two 
masses of air, at or near saturation but at different tempera- 
tures, are forced to mingle, the resultant mixture may pass the 
saturation point corresponding with the new temperature of 
the whole. But that the effect must always be small can be 
seen by a numerical example ; for ii we start with the somewhht 
extreme ease of two masses of saturated air, each mass 1000 
metres high, and originally at temperatures 75° and 95° res- 
pectively, we shall extract from the hotter mass by its admix- 
ture with the cooler a fall of only 4§ cents of rain, out of its 
total water capacity of 34 times that amount. 

19. Now instead of mixing our columns of air, assume 
that the column at 95° F is merely raised mechanically above 
the other column and extends from the 1000 m. level to some- 
thing beyond 2000 m. It will then be found that the upper 
column will drop some 90% of all the vapour it holds, giving 
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a shower of nearty 1 J inches of rain. This latter process has 
in fact been 30 times as effective as the former in rainfall pro- 
duction. Obviously then, the process of dynamical cooling is 
much more important in its bearing on rainfall in nature than 
any mixing of air which may take place in the atmosphere ; and 
moreover it is a process which is constantly occurring wherever 
winds are blowing over rising ground, such for instance as in 
India from sea level to the Himalayas : we may regard it in fact 
at the only cause of effective rainfall in nature. 

20. A body of air containing moisture, but still unsa- 
turated, if raised from sea level through several kilometres 
in the atmosphere will begin to fall in temperature at the adia- 


Saturation Curve Water Vapour 



batic rate for dry air, which is about 1° C for every 100 m. of 
risfe in height; and later, when its temperature has decreased 
sufficiently to let the saturation point be reached, any further 
fall will assume a rate which is governed also by the liberation of 
the latent heat from the water particles formed. 

The diagram Fig. 4 shows these changes, and so long as the 
lapse rate does not exceed these values the condition is stable. 
But if for any reason, such as the heating of the ground by 
insolation, the lapse rate rises further, there will at once occur 
a tendency for upward convective currents to form. The result 
of unstable temperature gradients may be seen in India in the 
occurrence of dust-devils, dust-storms and thunder-storms, which 
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concentrate over a restricted path the energy extracted from 
widespread areas of sun-baked ground ; and, if water vapour 
is already plentiful, give rainfall which may be very heavy. 
Such weather disturbances are comparatively local, bdt from 
their violence draw to themselves an amount of attention 
which is commonly out of proportion to the degree of their 
irrigation effects. They may, and often do, result in great 
damage by the suddenness and violence of the rainfall accom- 
panying them, but the energy they make use of is incomparably 
less than that involved in a gently raining sky well spread over 


Temperature 


■ 

■ 

■ 

■ 

a 

a 




■ 

a 

a 

H 

I 

U 

■ 

a 

a 


i 

p| 

■ 

■ 

a 

I 

■ 

a 

■ 

B 

a 

■ 

■ 

■ 

a 

B 

■ 

■ 

■ 

■ 

a 


a 

■ 

■ 

■ 


a 

a 


-30 -30 -10 O* +10 +20 +30*C 

Fiv. 4. 


a province in a normal monsoon. However great, then, may 
be our scientific interest in dust and thunder storms and other 
such small producers of rainfall, we have to recognize that the 
direction of practical enquiry lies rather in the causes of vari- 
ations in monsoon winds, cyclones and winter storms, and it 
is consequently to these that in India we have set ourselves in 
the first instance. 

21. Our business, then, has been to measure and record 
as many of the conditions in the upper-air over India as have 
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important bearings on weather : to do this at as many places as 
our financial resources will allow ; and to use the results for formu- 
lating the normal state of the atmosphere. With normal infor- 
mation* once gathered, we should be in a position to make an 
attempt at a physical interpretation of abnormal features subse- 
quently observed, and with sufficient insight in the interpre- 
tation to increase the correctness of forecasts and extend their 
range. 

22. For several years we have been measuring in India 
the strengths and directions of winds daily at a number of 
stations in plains and hills, mostly in the north, the range of 
measurement embracing all levels from the ground upwards to 
some 10 or 12 km. ; and in addition we have measured, as far 
as our powers have gone, the temperature and humidity up to 
10 or 15 km. at Jhang in the Punjab, and Agra in the C.P. 
You may be interested in having some details of the way 
these measuiements have been carried out. 

23. We may consider first the measurement of* air move- 
ment. For this we have without expense the evidence of 
clouds, of which full use has been made by the old-time meteoro- 
logist. But cloudy days in India are few and far between, and 
cannot speak for more than very restricted zones of atmospheric*, 
levels : so that for intensive work we are bound to employ other 
means. Such means are at hand in the form of free-flying 
balloons filled with hydrogen and watched, either by two theodo- 
lites placed at the ends of a base-line of known length, and 
recording on a time-scale the altitude and azimuth observed, or 
by a single theodolite with an independent determination of 
the height of the balloon. 

In Europe it has been customary, when using the single 
theodolite, to assume for the balloon’s vertical velocity the 
normal value determined from many flights, and to regard the 
results as approximate within the limits which practice has 
shown to apply. But in India this would be quite inadmissible, 
for the variation of vertical velocity is often extreme, since 
upward and downward air currents are strong and frequent. 
Captain Ley in England used at one time to measure, by an 
adjustable eyepiece micrometer, the angular diameter of the bal- 
loon as it rose, and to deduce the heights therefrom ; and in 
India we have applied this method in an improved form by 
inserting in the eyepiece a ruled micrometer scale, and reading 
upon it the angular measure of a tail, 100 metres long, hanging 
from the balloon. 

24. The method of two theodolites is obviously capable 
of great accuracy ; and, regarding that as a standard, Ave have 
taken many comparative observations of the alternative meth- 
ods by using them simultaneously on a given balloon. As 
a result, the limits of accuracy of the single theodolite method 
are known to suit our present purposes with balloons, and as 
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the method is the cheaper in operation, the major part of our 
work is carried out by its means. 

The balloons are made of guttapercha tissue, of \vhieh a 
sample is on the table. This material was chosen after experi- 
ments had been unsuccessfully tried in Simla with a variety of 
fabrics, and after ready-made rubber balloons from Europe had 
proved unable to withstand the exposure of the journey out. 
The guttapercha is entirely satisfactory: it is light, weighing 
24 grms. per square metre ; nearly impervious to hydrogen ; 
readily kept in good condition if stored under water in the 
dark, and is very easily made up into balloons by little-skilled 
labour. 

In practice, such balloons are sent up once daily through- 



out the year at each observing station, and alternate readings 
of azimuth and altitude are recorded at half minute internals, 
while the angular measurements of the tail base-line are taken 
at convenient time-intervals. , The recorded values are worked 
out by mechanical means, devised for the purpose, to give the 
geographical positions of the balloon in relation^o a N. and S. 
line passing through the starting point ; and a trajectory, or 
plan-view of the balloon-course, is then drawn to a known scale. 
Two examples are shown in Fig. 5 from balloon records in 
Simla a few days apart, and from these it will be seen how 
great a change in direction of wind-currents can occur jwell 
up in the air, without any guiding sign of it near the ground. 
In the figure heights in kilometres are marked in non -bracketed 
numbers. From the trajectories precise measurements readily 
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follow of the direction and velocity of the wind at any required 
level ; and for purposes of preparing normal values of these 
elements, the flights are tabulated at regular half-kilometre in- 
tervals from the ground upwards, and are thereafter combined 
by mechanical means into resultant values for each level over 
half-monthty periods throughout the year. 

In clear and* cloudless weather we aie able in India to 
follow a three-foot balloon to distances as great as 65 km. 
(40 miles), corresponding sometimes with vertical heights of 
15 or 16 km., before it is lost to sight and measurements cease. 

25. But a matter of more interest perhaps lies in the 
methods of recording by instruments the conditions of tem- 
perature and humidity in the upper air. For this purpose 
we may use free balloons with very light recorders, or, for 
small heights, kites controlled from the ground. Of the latter 
we have used in India mostly kites of the form shown in Fig. 6, 



Fig. 6. 

a form brought to high efficiency by Mr. Dines in England. 
The largest illustrated here was 15 feet high, while that most 
coihmonly used measured 9 feet, and weighed 13 lb. only. 
This smaller kite was capable of carrying out several miles 
of steel piano-wire from a winding machine and of rising in 
a strong steady wind to a height of well over a mile : several 
such kites could be attached in tandem, at intervals of a 
mile or so, to one tetherwire, with the recording instrument 
in the top one ; and in Germany such a tandem arrangement 
has been coaxed to carry its instrument up to a height of four 
miles. 

The use of kites like these is a matter of serious manipula- 
tion, and involves an engine to wind in the steel tether-wire ; 
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for they may together pull with a force of 200 pounds or more 
in a strong wind, and with adverse conditions may become un- 
stable in flight and wreck themselves and their recorder in the 
air. 

26. Various forms of recording apparatus may be used 
with, these, one of which, the Marvin meteorograph of America 
is on the table On a clock-driven drum a paper chart is con- 
tinuously written upon by four pens, marking the several me- 
teorological elements. The instrument, which weighs only 
1,100 grams ( 2 \ lb.) is hung within the kite and freely venti- 
lated by the wind which raises it. 

A typical diagram from this instrument, obtained at Bel- 
gaum on August 29th during the monsoon of 1906. is shown 
in Fig. 7. Horizontal distances are proportional to time, and 
vertical distances to the elements measured, which, in order 



from top to bottom, are humidity, pressure, temperature and 
wind. This flight lasted five hours and the maximum height 
reached was 1| miles. 

The diagram when interpreted in accordance with the 
calibration of the instrument which drew it, results in the 
two higher curves of Fig. 8 ; while an earlier record of the same 
year, on May 28th when the monsoon was nearly due, provided 
the two lower curves of the same figure. 

It will be seen that on this day in May. temperature fell 
off rapidly, but at less than the adiabatic rate, from the ground 
level up to 1000 m. while humidity increased steadily from about 
60% at the ground to near saturation at the level of low-lying 
cumulus clouds. Just above the cloud level was encountered 
an entirely different current of warm and very dry air : that 
it was warm is shown by the inversion of the temperature 
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curve, and that it was dry, by the rapid drojf from n^ar satu- 
ration to a humidity of 20%. 

In the higher curves of August, three ninths later during 
a weak* period in the monsoon, it is seen that the conditions 
were somewhat similar, but that the thickness of the lower 
damp and rainbearing winds had increased from 1,000 m. to 
over 2,000 m. Again there appeared above this current the 
rapid rise of temperature and the sudden fall in humidity 
almost complete dryness ; and it may perhaps be concluded 
that the main differences between premonsoon conditions and 
those of a weak and of a strong monsoon lie in the thickness 
of the damp sea-current which is being dynamically cooled on 
rising over the inland ground surface or on being forced other- 
wise to rise by confluence of currents. An interesting point 



is the way the upper limit of the damp monsoon current 
repeatedly rose and fell through the kite in the course of the day , 
as shown by the dotted upper part of the humidity curve. 
It indicates that the rain bearing current, on that day at least, 
thjckened up in the hotter hours and thinned down as 
evening came on, just as a ‘ land and sea breeze” is known 
to do. 

27. A kite which is out of adjustment, or flying in a 
wind too strong for it, is liable to dive and circle in the air, 
and will then give one a very anxious time. In each downward 
course it will pull viciously on its tetherwire and may break 
it; and on ascending on the opposite side of the circle will 
ride lightly with a nearly slack wire. The circle may have 
a diameter equal to or greater than the height of the kite, 
and in the latter case the result will be a complete wrecking 
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of kite and recorder on the ground. Fig. 9 1 contains the record 
from a kite whioji is circling, and shows the motion clearly 
on both the pressure curve, giving height, and the temperature 
curve of the instrument. The largest circle shown is* one of 
a mile in diameter, and in it the ground was evidently very 
nearly touched. 

The arrangement of a recording instrument suspended in- 
dlde the kite, convenient as it is, suffers from the disadvantage 



Fki. 10. 

that since it may take some hours to coax the kite up to "its 
highest point, and considerable time to pull it down .by its 
engine, the records obtained from the instrument do not really 
represent simultaneous measurements throughout the air from 
the ground level upwaids : the part of the record which applies 
to the air near the ground may in fact* have been obtained 
on the ascent some two hours before that of the highest point 
reached, and/ this again an hour or more before the succeeding 
record in the lower layers during the process of winding in. 


j Fig. 9 and several subsequent figures are omitted in this publication. 
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28. To overcome this disadvantage in India, a recorder 
wa3 devised which should be put into use only when the kite 
had actually reached its highest point, and then secure a double 
recor^from the ground surface up to the kite and down again 
within the space of twenty minutes. The arrangement is 
shown in Fig. 10. A lath of bamboo carrying a recording in- 
strument at its lower end, and a sail at its upper end, is 
mounted to run on small wheels upon the kite- wire and is blown 
up it by the wind ; when it has reached the kite, the sail is 
automatically detached and thrown away by a disengaging 
device actuated on impact between a trigger at the front end 
of the boom and an obstacle plate which has been fixed on 
the wire immediately below the kite just before its liberation. 



Fig 11. 

The apparatus runs rapidly up the wire to the kite, throws 
away its sail on impact, and returning downwards by its own 
weight secures two nearly simultaneous diagrams of the condi- 
tions of pressure, temperature and humidity in the several air- 
layers at the time. The recording instrument is made mostly 
of aluminium and weighs 120 grams. Its record plate of 
thinly-silvered glass, is rotated by a watch and marked upon 
three steel pens which record the several elements. It is 
shown in Fig, 11. 

29. Work with kites is expensive however, considering 
that the heights accessible by their means are very limited and 
dependent on weather, and for these reasons attention has for 
some years been directed to the use of cheaper methods of solv- 
ing the problems in hand by the employment of free balloons 
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carrying instruments which are made very light indeed. Fig 
12 shows such a balloon six feet in diameter, partly filled with 
hydrogen and ready to be sent up with its recording instru- 
ment. The weight of a six-foot balloon of this matqfial is 
about 250 grms. (J lb.) and when it has filled itself out com- 
pletely by the expansion during the ascent of its partial charge 
of hydrogen it has a free lift of about 3,000 grms. (6£ lb.) 
which is gradually lost by efflux of gas on further expansion as 
the balloon rises, until at some 18 km. (11 miles) height the 
balloon, with its load, floats in equilibrium, and is thereafter 
brought down by leakage or some automatic means of rup- 
turing it. 

30. Instruments of a sufficiently light type to comply 



Fig. 12 . 


with the dictates of economy were first devised and made by 
Mr. W. H. Dines in England, and there is on the table an 
Indian-made example of his design Fig. 13a. It weighs 66 gr. 
(or 5 1 tolas, slightty more than the English -made instrument), 
and It records continuously the pressure, temperature and 
humidity throughout the range of height traversed by the 
balloon. At the time when we in India began to pay attention 
to this method of experiment, Mr. Pines’ instruments were not 
a vailable for purchase and in making our own we adopted the 
ingenious principle of his recorder, at the same time trying 
still further to reduce the weight and so to diminish the cost 
of reaching a given height. 

The result is shown in Fig. 13b and the instruments is on 
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the table. It is made chiefly of aluminium, weighs 18 gr. (1J 
tolas) and costs about Rs. 15 to make in Agra; and in common 
with Mr. Dines’ recorder is capable of practically the same 
degree of accuracy in its measurement as those used on the 




b. 

Fig. 13. 


Continent of Europe, which cost about £30 each, weigh about 
2 lb. and are correspondingly expensive to send up from the 
fact that they require comparatively large balloons to carry 
them. The Fig. 13b shows the front and back of the instru- 
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meat inside, and the whole in its case. In the front view are 
seen the temperature and humidity arrangements, and the 
three steel pens which draw on a silvered glass plate the records 
of pressure, temperature and humidity. The temperature pen 
is actuated by the differential expansion of brass and invar- 
steel bars, and the humidity pen by the elongation and contrac - 
tiori of a sensitised human hair. In the back view appears the 
exhausted aneroid which, by actuating the pressure pen, gives 
a measure of the height reached at every point corresponding 
with the temperature and humidity records. 

31. Each instrument before being sent up has to be cali- 
brated : a very tedious process of gding through the whole range 
of pressure and temperature changes likely to be encountered 
and obtaining autographic records of the corresponding res- 
ponses. For pressure calibration the instrument is fitted with 
a clock-driven record plate ; and for temperature is cooled in 
spirit by C0 2 snow in a Dewar's tube though a range of 
temperatures from that of the air down to —80° 0. Fig. 14 
(omitted.) 

The humidity calibration is comparatively simple, as satu- 
ration, complete dryness and several intermediate humidities 
are readily obtained in the laboratory. 

Such a calibration is shown in Fig. 15 (omitted) ; it is taken 
on a silvered plate 1 cm. square, and has to be measured up 
under a micrometer microscope. 

32. Fig. 16 shows the method of sending up the recorder. 
The instrument (a) is suspended in a light bamboo basket 
(b) which is fastened to a parachute (c) of silk, 14 inches square. 
This combination, with a total weight of 45 g. (4 tolas) inclu- 
sive of the instrument, is hung in loose engagement on a metal 
hook (d) attached to the “ release ” sail (f). During the ascent 
a downward current of air naturally blows upon (f) owing to 
the upward motion of the balloon, and the hook (d) thus 
retains its hold on the parachute; but when the balloon has 
reached its highest point, and by leakage or otherwise begins 
to descend, the air cuirent becomes reversed, the release sail 
(f) flaps up and sets free the parachute with its instrument 
to descend independently to earth, where in most cases it is 
found and the reward for its return is claimed. 

In countries where rubber balloons can be used the burst- 
ing of the balloon at extreme expansion can be relied on to 
bring down the instrument quickly, trailing behind it as a sort 
of speed-brake the ruptured rubber ; but our guttapercha is 
non-expanding, and not being sealed will not burst, so that 
to effect this same purpose we paint several large spots of lamp- 
black varnish on the balloon. As long as upward motion con- 
tinues the temperature of these black spots is kept low by the 
coldness of the air current, but as the ascent slows down the 
sun heats the spots, and they melt and empty the balloon 
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This applies to dav -light flights only, and at night- we have 
to rely on mere leakage, and take the chance of the instrument- 
drifting for very long distances, such as from Agra to Bengal, 
before it reaches ground 

The basket in which the instrument hangs effects the 
double purpose of protecting the instrument from rough handl- 
ing by the finder, and of forming a conspicuous object to 
attract attention as it lies on the ground awaiting recovery. 
The latter purpose is helped by the small twinklers” of tin- 
foil (gg ) attached flexibly to the basket, as they blow about in 
the wind and scintillate in the sunlight. 



Ftg. l(>. 


Fig. 17 (omitted) shows the return of an instrument sent up 
in Jlmng, Punjab, by the finders, who have come in to claim the 
reward, which is announced on a label attached to the basket. 

33. The results of these balloon flights can perhaps best 
be illustrated by a short series of enlargements from some of 
the original record plates. It will readily be understood that 
no retouching of the original is permissible in the case of 
scientific exhibits, so that no apology is necessary here for the 
blemishes inseparable from records which have gone through 
so strange an experience as these have., including the shock 
of reaching earth and subsequent handling by the finders. 
Photographic reproduction of the delicate originals is not an 
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easy matter, tor the silver on the plates has to be deposited in 
so light a film that there shall occur no such adhesion as could 
lead to stripping by the pens, and consequently the records are 
photographically thin and their enlargements weak. 

34. The first 1 shows conditions in the cold weather, Jan. 
25, 1917, when weather was dry and fine in Agra, but unsettled 
in the hills to the north. In this record it is clear that although 
the humidity at the ground was low, saturation was reached 
at the level where clouds might develop and result in wet 
weather. As a matter of fact rain fell two days later. 

The second shows similar ground surface conditions at the 
same time of year, but with this difference above, that there 
is n<> indication of increasing humidity to bring its chance 



Fig 23 . 


of rain. Weather remained dry during the ten days around thi* 
flight. 

Feb. 16, 1917. — The next record is in mid-February, when 
weather had been dry everywhere for six days, and continued* so 
afterwards for some time. The humidity trace shows at all 
heights an absence of the water vapour which is essential to 
rainfall production. 

March 1, 1917. — Passing to March, we have in this record 
great dryness at the ground, but higher up there is ample 
material for rainfall. The weather had been dry for a week 
over north-west India, but proved wet on the following day. 

March 13, 1917. — Compare with this the next record for 

J Them were night diagrams : only one is reproduced here. 
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fortnight later, when weather was continuously ^*7 * Joug 
p .riocL At the ground humidity is identical with that in the 
last case ; but above it, complete dryness prevails, and nothing 
but fine weather could be expected. atrnn( , 

June 14, 1916. — During the heavy rainfall of a strong 
monsoon over the whole country the record for June 14th 19 , 

shows saturated air at the cumulus level, and again from 6 kn . 
un to 81 km. This is shown here in Fig. 23. 

Oct. 2, 1915— And lastly, in October, 1915, when on the 
2nd of the month the monsoon was ready to pass away, thoi g 
rainy weather still prevailed, a record showed saturation at the 
IS of both lower and middle cloud; while at a later stage. 




Fig. 2(1 


October 18th, the monsoon had disappeared from North India 
arid humidity was very low throughout the atmosphere. 

Fig 26 shows a sample result of a balloon record, when 
interpreted by the calibration of the instrument. It ; indicates 
that humidity rises to saturation point, or near it, throughout 
a deep layer of air-from 2 km. to 4km aboveground; and 
shows inversions of temperature at the 4 km. and ^km.levels^ 
In the temperature trace the dotted seoond line is the record of 

descent. are m0 re obvious features to be gleaned in 

a rapid glance at the records ; but the temperature traces, with 
their varying gradients, give information as to season, an y 
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their actual inversions show the superposition of air-currents 
which arrive often from very different sources. In none of 
these has the stratosphere been reached : it lies probably very 
high above Agra, as high perhaps, in the hot weather and 
monsoon as it does above the Equator, and our financial means 
have not admitted of touching it. In the cold weather, when 
the stratosphere might be accessible at less cost, the upper 
winds are so strong that instruments sent up to enter it would 
come down in Burma or Assam, and never be retrieved. 

36. Mention has been made of the question of expense, 
but it is not to be inferred that with more money available, 
frequent occasion would be taken to reach the stratosphere : 
there are immediate and pressing needs lower down which would 
receive prior attention, and at present have to be neglected 
from want of means. 

Very differently is the matter of expense considered in other 
countries. Germany, perhaps the thriftiest of European na- 
tions, has *so strongly recognized the practical importance of 
upper-air research that for the last 20 or 25 years most liberal 
Government funds have been devoted to it, and in 1907, it was 
even thought worth while to equip a costly expedition to the 
Victoria Nyanza for experimental balloon wcvk in German East 
Africa. 

37. India is a country with more strongly marked meteoro- 
logical features than any other perhaps in the world, knd the 
solution of its rainfall problems is a matter of life and death. to 
the Indian ryot: for scarcity is of yearly occurrence in some 
part or other of India, and the dread spectre of famine lies ever 
in wait for the ryot. Both scarcity and famine will have lost 
most of their terrors when we have reliable foreknowledge of a 
failing monsoon in regard to its geographical incidence, for 
timely remedial measures will then be possible. But , — there is 
the question of expense, and on this matter Sir Profulla Chandra 
Roy remarked to me on Monday last, that “ The money is that 
of the poor Indian ryot. ” True, yet to the Indian ryot belongs 
also this great country and its weather, and Government is his 
Steward : it is our business in the ryot’s interest to see that we 
obtain with all possible speed the power to forecast the Indian 
rains, both in the monsoon and in the cold weather, and accu- 
rately to foresee looal disaster : the methods I have described 
will materially advance this purpose. 

Were the ryot allowed to contribute, now, onethirtieth 
of one anna per head for experimental work upon these problems, 
real activity would be possible, and who would then venture 
to say that in a few years’ time the problems might not bo 
solved 1 At our present rates of working, the ryots’ contribu- 
tion for settlement of these vital matters takes no less than 
some twenty years to amount to that one-thirtieth of one anna 
per head. We are doing all that is possible in the circumstances 
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but our progress is very slow : for it is dominated by exiguous 
budgets. 

Smell . — By E. K. Watson. 

The investigation was undertaken w ith the object of finding a method 
To classify and describe smells in a scientific manner. 

It was known that some odorous substances, e.g. hydrochloric acid 
and formaldehyde, form chemical compounds with proteids, and it was 
thought that the perception of odour might in all cases be due to chemi- 
cal reaction between the odorous substance and the proteid of the 
olfactory organ. But no chemical reaction or oven absorption was 
detected on shaking dry powdered albumen with alcoholic solutions of 
various odorous substances, e.g. ethyl acetate, citronellal, pyridine, acetic 
acid ; nor was any evidence of chemical reaction obtained by determin- 
ing the freezing point of aqueous ethyl acetate solutions before and after 
addition of uncoagulated white of egg. 

On the other hand, a close connection has been established between 
the odour of substances and the surface tension of their aqueous solu- 
tions. It was found that a consistent measure of the intensity of the 
odour of a substance was given by the strength of the most dilute 
aqueous solution of the substance in which the odour wail perceptible. 
And it was found that the intensity of the smell was proportional to the 
depression of the surface tension of water by the odorous substance. 

As was expected on theoretical grounds it was also found that the 
intensity of smell was proportional to the absorption of the odorous 
substance from aqueous solution by animal charcoal. 

Services with regular increments of salaries . — By K. H. 

'Madhava. 

With respect to maintaining in Government service an establishment 
up to a certain strength, under regular increments of salary by time 
scale, the questions a3 to the number of annual recruitments, number 
superannuated, total amounts paid to officers and pensioners, as salaries 
and pensions, etc., are answered, under suitable hypotheses, by mathema- 
tic formulae involving the ideas of Life contingencies. 

The Orthoptic Loci of Algebraic Curves . — By A. N. Rao. 

The paper aims at studying the singularities of Orthoptic loci and 
thus bringing under the purview of a general theory, all the scattered 
results about the orthoptics of particular curves. Singularities both of 
“ ordinary** curves and of others specially related to the circular points 
are studied in detail. There is a section on the Degeneracy of the 
Orthoptic, and another on the inverse problem of the determination of 
all primaries having a given curve for their Orthoptic loci. The paper 
concludes with some interesting applications to envelopes. 

The principle of Doppler and the time perspective . — By 
S. C. Ear. 

In this paper a proof is attempted of the exact law of spectral dis- 
placements in relative motion. It is thus shown that the usual state- 
ment of the principle of Doppler which associates spectral displacements 
with the existence of a relative velocity is generally erroneous. A 
remarkable result is deduced by integration which shows that all ob- 
served binary and other stellar periods where the spectrum reveals a shift 
of the lines should be corrected for the illusion as to time-flow caused by 
radial motion. 
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The kinetic theory of solids and the partition of thermal 

energy . — By B. M. Skn. 

The kinetic theory of gases has been developed by many wpil- known 
physicists, but little progress has been mado on that of the solids. 
Recently, however, .Nornst and others have developed the subject on 
Planck’s hypothesis. In the present paper the subject has been treated 
on the basis of classical mechanics. 

Attempts have been made to explain the specific heat of atoms on the 
hypothesis of the equipartition of energy. It is known that for 1°C rise of 
temperature, each atom of most elements absorb 4 x 10 “ 10 ergs in round 
numbers. Each atom having six degrees of freedom, half of the avail- 
able energy is absorbed by the translational motion 

[of. I \ mi'*— a d where a = 2 ‘ 02 x ] 

while the other half is absorbed by the motion of rotation. But the 
specific heat of most elements increases gradually with the temperature, 
whereas the degrees of freedom can only increase by leaps. It may be 
noted that the hypothesis is fairly satisfactory for gases. 

In the present paper, from known values of the specific heats and 
compressibility, the dimensions of the molecules have been determined and 
also the intertnolecular forces. The gain of energy per moleeulo (for 1 °C 
rise of temperature) is split up into three portions: ( 1 ) that absorbed bv 
tho translational velocity which increases the external energy ; ( 2 ) that ol 
sorbed in doing work against the inter- molecular forces: (3) the thin 
portion being absorbed by the molecule itself and may be explained b 
the absorption by the electrons. Those three portions are calculate 
and the mathematical analysis is worked out in detail. 

This result is considered important, being a direct negation of the 
Principle of Equi-partition of Energy. 1 

Note on the criterion that two samples are samples of the 
same Population.---/*// P. M umlanoiuh. 

1. The classical method consists in comparing the Mean value.-. 
m and m\ of the two samples, and finding the probablity of the differ- 
ence m*m / ( as measured in terms of its probable error). This method 
neglects altogether any difference in the general nature of the two 
distribution of frequencies. 

2. Pearson’s Coefficient of Contingency. The two samples are com- 
pared i'roup by group, and their independence is measured by the 
probability (P) of x’*> a certain defined function of the tw 7 o series ot 
frequency groups. 

If n lf n. 2 . n% total N. 

n\ % n.i , n$ total N'. 

be the two series of actually observed frequency groups, * 

nN- n '/\'Y 

then x*=NN'S --- - < 3 4 * * )- 

n + n' 

3. In the first part of the present paper, tho above two method- 
are compared, with special reforence to anthropological data. It is shown 
that the socond method ( contingency coefficient ) is the more appropriate 
method for the purposes of comparing different samples. 

4 . It is noted, however, that two difficulties arise in applying 

formula (A) to the case of small samples. 

(i) The valuos of n arid n\ the group frequencies, depend to a 

considerable extent on the system of grouping adopted. 
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Thus with the same unit of grouping, different values of x* 
are usually obtained. 

(ii) With different units of grouping, the different values of P may 

. differ quite appreciably. 

6. Both of these difficulties arise from the large fluctuations inherent 
in random sampling, especially in the ease of small samples. Numerical 
examples show that samples of 100 or 200 ( in the case of anthropological 
data) are not large enough to avoid appreciable fluctuations due to 
random sampling. 

6. In the prosent paper it is proposed to substitute n, n’, the 
observed frequencies, by m, m' the corresponding graduated, frequencies. 
It was found that this led to a considerable improvement in practically 
every case considered so far ( i.e. in about 20 different numerical 
examples). 

7 This procedure also affords certain mathematical advantages. In 
many cases it is possible to find a suitable analytical expression for 
m and m*. In anthropology, m and m' are usually given ( at least to a 
first approximation ) by the “ normal *’ ( Gaussian ) curve of errors. 

In this ease it is possible, under certain conditions, to replace 
N + N'), by a definite integral. The solution lias been discussod 
in detail. The subject of integration may become infinite along certain 
tracks; with exception of such special cases, it seems tfiat the now 
formulae may be of some use in obtaining quickly the appropriate 
value of <p *. 


Binary Commutative Algebras. —By H. Vaidyanatha- 

SWA MY 

1. General Theory . A binary commutative linear algebra in two 

units is completely defined by « multiplication table of the form 

+ a. 2 r 2 ; e, Ci—ViCt + UiCz ; e. 2 *=*qej + v 2 e 2 . 

'The algebra is of rank 3, the identical equation satisfied by any 
number, a?==aqe| + ;r 2 fi 2 being ar s -- x 2 L(x) + xD(x)~o wliore L(x) and D(x) 
are absolutely covariant linear and quadratic forms in x 2 Writing x * 
—f\{x)ey + / 2 (.c)e 2 , the form /(.r)=xq/ 2 — x 2 f\ is also a covariant of the algebra. 
Every covariant of the algebra is shewn to be a covariant of the binary 
forms / and L. In particular the absolute invariants of the algebra 
are obtained as the ratios A : : A 2 , where A is the discriminant of /, 

A 2 = (/. A i~{H f L*)*, H, being the hessian of /. Two algebras with 
equal, finite absolute invariants are equivalent under linear transfor- 
mation of units. 

2. The following special algebras arc discussed : (a) Singular algeb- 
ras (/, j P, L s O ) ; (6) Nilpotenfc algebras of rank 3* (/), LsO); (c) 
Unitary algebras (/=o) ; ( d ) Null algebras (/)=o) ; (e) Normal algebras 
(L~=o) ; (/) Algebras with a principal unit : fg) Primitive algebras. 

The following theorems are proved 

(1) The necessary and sufficient conditions for a principal unit 

are (1 ) ; (2) D is a factor of f ; (3) the remaining factor of / is not a 

factor of D. 

(2) The only algebras of rank 2 are (a), (c) and (/). 

(3) The only associative algebras are (a), (6) and (/). 

3. For all the above special algebras a certain invariant A 3 * 5 

vanishes. Representing every algebra-type by a point in a plane with 
homogeneous co-ordinates, = the invariants A, Aj, A 2 , the algebras 
for which Ag=o are represented by a cuspod cubic with cusp at A, 
inflexion at & 2 , the cuspidal and inflexional tangents meeting at A \ , 

Lot R he the point on this cubic corresponding to the algebra with a 
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principal unit ; let the tangent at R meet the curve in P and the tangent 
at P meet the curve in Q . Then it is shewn that (1) P corresponds to the 
Null algebra; (2) Q corresponds to the primitive algebra ; (3) the lines 
PQ , PR represent the factors of the Resultant of f and D. * 


A new method of determining “ tf .” — By W. A. Jkkkins. 

The principal of the method is that of the production of an 
artificial rnagnotic field by means of an accurately wound solenoid — 
the artificially created field being adjusted to bear a known ratio to the 
earth’s field. Two methods are described. In both methods a small 
magnet is suspended at the centre of the solenoid , and is observed by 
moans of mirrors attached to it. In the first method the solenoid is set 
at right angles to the earth’s field and the current adjusted until the 
deflection is 45°. A measurement of the current and the constants of'the 
solenoid thou gives a measurement of “ H.” In the second method the 
solenoid is set accurately parallel to the earth’s field. An external bar 
magnet in the Tangent “B” position of Gauss then deflects the sus 
pended magnet. The deflection is measured. A current is now sent 
through the solenoid to produce a field 2R opposite to the earth’s field. 
The field is 2H when a similar deflection is caused by the external 
magnet. The deflection must of course bo approximately 45°. As in 
the first method the measurement of the current together with the 
solenoid constants gives a value of H. 

The accuracy of the method is discussed and it is shown that it is as 
accurate as the Kow Magnetometer method, and oasior to carry out. 


On the colours of Mixed Plates and other Optical Investi- 
gations. — By V. V. Haman. * 

1 In this paper, a general account was given of a number of optical 
investigations recently carried out by the author in association with his 
research scholars In each case, observations were described which 
showed that the theory of the phenomenon hitherto accepted is either 
incorrect or inadequate, and a new treatment was suggested to explain 
the observed facts. 

2. The colours of Mixed plates. — Ibis well-known phenomenon, 
which was studied by Thomas Young and Brewster, has in more reeont 
times been explained by Charles Fabry and R. W. Wood on the basis of 
tho elementary theory of laminar diffraction. Observations show how 
ever that there are a number of features in the phenomenon which the 
treatments proposed by Fabry and Wood fail to explain. The most 
important case is that of a mixed plate of uniform thickness through 
which a distant light-source is viewed. The author has shown that the 
characteristic features of the halo observed round the light-source can 
only be explained by taking into account the peculiar form of the lamina? 
diffracting edges present in tho film. Owing to the action of surface- 
tension tho edges are drawn inwards into the shape of a meniscus and 
hence scatter light in an unsymmetrical manner. The quantitative 
development of this theory gives results in complete agreement with 
observation. 

3. The Colours of Breathed-on Glass Plates. — This beautiful optical 
phenomenon was explained by Karl Exner and by Donle, who however 
held divergent views regarding its nature. The author has found that 
the explanations advanced by these writers must both be rejected. 
The real element of regularity which gives rise to the observed colours 
is neither in the size of the water-drops nor in their arrangment, but in 
the angle of contact between liquid and plate. 

4 . The Colours of Ammonium Chloride films. — This case is in several 
respects analogous to the one just mentioned. 
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5. Newton’s Diffusion rings and Quetelet’s Phenomenon. — The expla- 
nation usually advanced of this phenomenon is that the light, regularly 
transmitted through the film covering tho mirror at entry and diffracted 
at emergence, interferes with the light diffracted at entry and regularly 
transmitted at emergence. In actual practice, howevor, the diffracting 
film is often a thin irregular lamina completely covering the surface of 
the mirror, and hence the diffraction must be assumed to occur both 
at entry and at emergence. The modifications of the theory necessitated 
by this are supported by the experimental results obtained bv the 
author. 

A fuller account of these investigations is appearing in the Philo- 
sophical Magazine. 


Oil the Characteristics of Indian Stringed Instruments. — 
By C. V. Raman. 

Jn this paper, attention is drawn to the remarkable results produced 
by the special form of bridge used in the Indian “ Tam burn” in which 
the matal strings pass over the curved surface of a wooden bridge, and 
an adjustment is provided for varying the contact of string and bridge 
by silk or woolen threads slipped in between them. It is found that the 
Y oung-Helmholtz law, according to which the harmonics having a node 
at the plucked point are not elicited, is completely set aside as the 
result of this arrangement, and a complete and powerful retinue of 
overtones is actually manufactured by the intermittent contact of 
string and bridge. With proper adjustments, a fine quality of musical 
tone results. 


The elements of discomfort indoors in hot climates: dis- 
cussion inaugurated — By E. I\ Hakuison. 

A theoretical examination was made of the conditions as regards 
temperature prevailing inside an enclosure roofed and possessing a 
ceiling, the roof being exposed to the sun's rays during the day. It was 
concluded that tlio temperature of a body inside a room depends on 

(i) the temperature of the external roof covering; 

(ii) tho material and condition of the surfaces, innor and outer, of 

the external roof covering ; 

(iii) tho material and condition of the upper and lower surfaces of 

the ceiling. 

Hence the best practicable roof was shown to consist of bright cor- 
rugated iron sheet supported on battens, several feet below which is a 
ceiling of wood painted white on both sides with silicate paint (lead 
paints are bad in hot climates since they are good radiators). 

It was then pointed out that some experiments made by Mr. 
Dorman in Lahore strongly confirmed these theoretical conclusions 
which are in direct conflict with those leading to the accepted type of 
mud roof for dwelling-houses in the Punjab. In fact, the mud roof is 
almost the worst typo for areally hot climate. Radiation plays such a 
large part in contributing to human discomfort in hot climates that much 
greater effort should be made to reduce it than has hitherto been custo- 
mary. The bearing of Leonard Hill’s work on his Kata- thermometer in 
measuring human discomfort when the enclosure is above the body 
temperature was referred to. Experiments are in progress with the 
object of separating the measure of direct radiation given out by roof 
and walls from the effect of conduction, convection and evaporation at 
the body surface. 



192*.] The Eighth Indian Science Congress. cxxi 


The influence of forced vibration on the true magnetism 
of the nickel coherer .— By 8. S. Mukherjee. 

By placing two inagnotising coils parallel and perpendicular to the 
earth’s magnetic field, and by adjusting two fixed and one haovable 
secondaries in them, the effect of the mangnetising field (H) is eliminat- 
ed and the true magnetism (Irrf-NI) of the nickel coherer is hallistically 
measured. 

The coherer is longitudinally vibrated by means of an electric 
tuning-fork and its true magnetism is studiod under two conditions : — 

(1) Vibration superposed on constant field. 

(2) Change of field superposed on uniform vibration constantly 

acting. 


1. Vibrations successively impressed increase 4rrI~Nl (by about 2%) 
up to a steady maximum. This change is nearly permanent : it persists 
for a very long time and can be carried over and superposed on the 
inductions at different fields. Reversals along with lowering of the field 
bring about the “ recovery.” 

Temperature and packing remaining constant, the increase in 
(4 ttI-N 1) due to vibration is (i) directly proportional to the field (H) in 
which the coherer is vibrated ; (ii) inversely proportional to the least 
time (T) of vibration necessary to bring about this increase. 

Vibration decreases the retention, the coereivity and the area of a 
dnl-NI 
— n — cyole * 


2. Vibration, constantly acting, remarkably lessons time-lag and 
hysteresis. The true magnetism (4 ttI-N 1) more readily and more quick- 
1\ follows any change in the magnetising force. 


The symmetry of — - — curves . — By 8. 8. Mukherjee 
cl 

Tins paper describes an interesting relation observed in — 

14 

curves in th€3 case of the ferromagnetic substances studiod, namely that 
the area is proportional to the product of the retention and the coerci- 
vity. 


Recent advances in seasonal weather forecasting . — By 
G. T. Walker. 

The author describes the recent results of his extended examination 
into the correlation connecting Indian rainfall distribution with such 
physical elements as may be supposed to exercise a control. By moans 
of curves of actual rainfall distribution and the factors as recognised in 
1908, and now in 1920, he show's the great improvements .vhich have 
matured from his work in the interval, and finally draws attention to 
the very material aid afforded by the Upper Air Observatory at Agra 
in preparing forecasts of the cold weather rains of northern India. 


Notes on some newly designed physical apparatus. — By ~ 
8. N. Maitra. * 

The paper contains an account of further work that has been car* 
ried out at the Bengal Engineering College, Sibpur, in the way of 
designing and making physical instruments. At the last Congress a 
paper containing a short descriptive account of twolve pieces of appa- 
ratusj specially designed for lecture demonstration and use in elemen- 
tary practical classes in physics, was submitted by the author. In this 
paper he suggests that the manufacture of scientific instruments might 
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be taken up with advantage by well equipped colleges in India for inter- 
collegiate supply, and that the saving thus effected might be utilized 

profitably in importing instruments of precision only from abroad. A 
descriptipn and sketches of the following instruments are given and the 
instruments themselves exhibited : — 

1. A mechanical model illustrating the formation of images by 
reflection from a plane mirror. 

2^ A mechanical model for verification of the law of refraction. 

3. A new mercury reversing key. 

4. Three varieties of apparatus to show that pressure at any point 

inside a liquid depends only on the head of the liquid. 

6. A' model compensated pendulum. 

6. A demonstration apparatus for radiation and absorption. 

7. A modified form of Pullinger’s apparatus for finding the ex- 

pansion of rods. 

8. A modified hvpsometer. 

9. A modified Berthelot’s apparatus for determination of the 

latent heat of steam. 


Section of Chemistry. 

President Dr. H. E. Watson, D.Sc. 

Presidential Address. (See Journal Indian Institute of Science, 
Vol. IV, pp. 223-239.) 

Alcoholysis ot esters of saturated and unsaturated acids. 
— By B. Dasannacharya and J. J. Sudborottgh. 

The authors describe experiments on the relative rates of alcoholysis 
of esters of certain saturated acids and the esters of the analogous o/B- 
unsaturated acids using hydrogen chloride as catalyst. The method 
adopted was a dilatomotric one and the experiments were conducted in 
an electrically regulated thermostat kept at 30° 

The results prove that an a B olefino linking in the acyl portion of the 
ester molecule has a retarding effect similar to that observed in the cata- 
lytic esterification of acids and in the hydrolysis of esters by mineral acids. 
The reactions studied were; — 

(1) Methyl butyrate + Ethyl alcohol— >E thy 1 butyrate 4- Methyl 

alcohol. 

(2) Methyl crotonate + Ethyl alcohol->-Ethyl crotonate + Methyl 

alcohol. 

(3) Methyl /3-phenylpropionate + Ethyl alcohol—^E thy 1 3-phenyl- 

propionate ■+■ Methyl alcohol. 

(4) Methyl cinnamate 4- Ethyl alcohol— >-Ethyl cinnamate + Methyl 

alcohol, 

r 

and the corresponding reverse reactions. 

Additive compounds of meta-dinitrobenzene. — By D. D. 
Kakv£ and J. J. ^odborouoh. 

Symmetrical trinitro-benzene forms additive compounds with aroma- 
tic hydrocarbons, phenols, phenolic ethers, arylamines of different types 
and cyclic nitrogen bases. A series of experiments has been carried out 
in order to ascertain whether the same types of compounds also combine 
with m-dinitrobenzene. The results indicate that, as a rule, aromatic 
hydrocarbons, phenols and phenolic ethers do not form additive com- 
pounds with tho dinitrobenzene : the only exception to this rule so far 
met with has been the hydrocarbon acenaphthene. Arylamines, e.g. 
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aniline, naph thy lam inea, etc., form definite compounds, but the introduc- 
tion of negative substituents into the aniline molecule tends to inhibit 
the formation of compounds. Mixed alphyi-aryl secondary and tertiary 
amines also yield additive compounds, but diarylamines of the types 
diphenylamine and phenyl-naphthylamine do not. Cyclic bases such as 
carbazole, phenylacridine, substituted pyrazolones, quinoline, tetra-hy- 
droquinoline and carbo3tyril do not yield additive compounds, whereas 3- 
aminocarbazole, o-and p-aminoquinoline combine with m-dinitrobenzene. 

The compositions of the additive compounds are exactly analagous 
to those of the trinitrobenzene additive compounds, but their colours are, 
on the whole, somewhat paler. 

Experiments on sandalwood oil. — By B. San.mva Kao, 
J. J. Sudborougii and H. E. Watson. 

Numerous experiments on the effect of sunlight and boiling water on 
Sandalwood oil have been made. 

Samples of the dry oil were: (a) exposed to bright sunlight; (6) ex- 
posed to diffused light; (r) kept in a dark room during several months 
and the variations in (a) solubility in 70 per cent alcohol, and (6) optical 
activity determined. Samples in amber coloured bottles were also ex- 
posed in a similar manner. No alteration in optical rotation was ob- 
served in any of the bottles and only in the colourless bottles exposed to 
bright sunlight was a slight dimunition in solubility observable. 

Briggs (J. Ind. Eng. Chem. 1918, 8 , 428) has shown that prolonged 
boiling with water produces a change in rotation from-20*7 to-13'3°. 

A repetition of Brigg’s experiments has shown that not only does the 
rotation alter but that the solubility in 70 per cent, alcohol decreases 
to a marked extent, although the percentage of alcohols, calculated as 
santalol, Ci«H 2 3 OH, docs not diminish. It is probable that the changes 
are due to the conversion of a portion of the Santalol 4^°] into 

a santalol. r° D =+2°j. 

The relationship between iodine values and refractive 
indices of hardened vegetable and animal oils. — By 

J. J Sudborough, H. E. Watson, K. Panduranga 
Rao, D. Y. Athawale. D. V. Ohandoukar and 

K. P. Karup. 

Ubbelohdo and Svanoe (Zeitsch. angew. Chem., 1919, 32, 277) have 
drawn attention to that fact that during the gradual reduction of any 
particular oil, e.g. cotton seed or whale oil, there is a fixed relationship 
between the iodine value and refractorneter number of the oil. The 
determination of the refractive index or refractorneter number of a har- 
dened oil is therefore an indication of the degree of reduction if graphs 
shewing the relationships between iodine values and refractive indices for 
different oils are known. Such graphs have been drawn for the following 
oils: — Cotton seed, ground nut, horige, raohwa, gingelly and sardine.- In 
most canes the graphs are practically straight lines and those for cotton 
seed oil and mohwa oil are identical. 

Some experiments on oil splitting by castor seed lipase. 
— By J. J. Sudhoroogh, H. E. Watson, Ittjeyarah 
Joseph, K. R. Narayanai yer, S. Palniyandi Pillay 
and K. R. Rama Iyer. 

Various experiments have been made with a ferment obtained by 
grinding decorticated castor seeds with acetic acid, washing with water, 
pressing through cloth and filtering. 
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Experiments have also been made in order to determine whether the 
tree acids present in most crude vegetable oils are able to replace the 
accelerator-- acetic acid or manganous sulphate —usually necessary when 
acid free oils are hydrolysed with crushed castor seeds or Nicloux * ferment. 

Studies on the dependence of optical rotatory power on che- 
mical constitution Part 111: — yMiaphthalene-bisimino- 
camplior — an instance of an optically active substance 
possessing the highest rotatory power.— By B. K. Singh. 

This investigation deals with the preparation and rotatory power 
determination of l : 4-naphtIialeno-bishnino- camphor, which is endowed 
with a far higher rotatory power than any compound hitherto known, as 
shown in the following table : — 


PM' 


| In chloroform 


Methyl ! Ethyl 

nlr<nhnl ! nlc<nhnl 


Pyridine. 


I : 4- naphthalene- j 
bisirnino-cam- j 
phor - - ! 

p-phenylene - bipi- 
mino - camphor 
(the highest 
hitherto known) 

Difference 


8175° 9052" 

0090 ' 5009 

2079 1043 


12071° 13410° 

5289 6173 

0782 7243 


Researches on porphvroxine. — By Jitkndka Nath 

Raksttit. 

The methoxy group in porphyroxiue has been determined, and its 
metho-salte and salts of its acetyl derivative have been prepared. 

Estimation of mercury fulminate in detonator composi- 
tions. — By M. L. Dey. 

1. The defects of the existing methods are pointed out. 

2. An improved method of estimation is described. 

Preparation of /?-3 : 4-dinitrodimethyl-aniline . — By P. S. 

Varma. 

£*3 : 4-Dinitrodimethy 1-aniline was prepared by Swann (J. C. S. T., 
1920, 117, 1-4) by nitrating w-nitroditnethyl-aniline in certain concentra- 
tions of sulphuric acid and using the requisite quantity of nitric acid of 
a definite concentration. There results the /3-modification in addition to 
3 : 6-dmitrodimethyl- aniline first obtained by Romburgh (Rec. trav. chem. 
1887,6, 250) 

The new method of preparing this /8-modification of the 3 : 4-dinitro- 
diraethyl aniline consists in treating the sulphuric acid product of di- 
methyl-aniline with nitrous gases at a temperature below 0°C. If the 
temperature is not allowed to rise, a good yield of the product is 
obtained, otherwise the yield is very poor. 
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Studies relating to the bacteria associated with rice and 
other cereals. — By Gilbert J. Fowler and D. L. Sen. 

The researches summarised in the following abstract originated 
through a request received from the Indian Munitions Board to investi- 
gate the bacterial factors of influence in the manufacture of starch. 

This, in the first place, meant the determination of the sources of 
infection in a starch factory and of the conditions which might lead to 
fermentation and consequent loss of starch. 

From the examination of the conditions of sterility arose naturally 
the special investigation of the more resistant organisms of which the 
bacillus employed by Weizmann for the production of acetone and butyl 
alcohol from starch was the most interesting. 

The discovery that this bacillus survives the ordinary methods of 
cooking rice is of dietetic and possibly pathological importance. 

The experiments may be described under the following heads: — 

I. Bacterial factors in starch manufacture. 

II. Sterilisation of grain. 

III. Conditions of sterility of cooked rice. 

TV. Conditions of starch fermentation, with special reference to the 
acetone fermentation. 


1, Bacterial factors in starch manufacture. 

Investigation showed that the principal source of infection in the 
ease of starch-containing grains was the grain itself. Rice, ragi, jawar, 
wheat and maize were examined. 

It was found that paddy, in common with many other seeds, carries 
a small quantity of saccharine mucilage which serves as a nidus for 
bacteria. On the other hand, in confirmation of recent researches by 
Hofmeister (Bio. Chem. Zeitsh, 1920, 218-225), an alkaloid has been found 
to be present in unpolished rice which probably acts as a selective 
antiseptic and protects the starch from bacterial attack. 

Pure starch is not readily attacked by bacteria from the air. If however 
incipient germination of the grain occurs, sugar is formed and bacterial 
invasion and consequent further decomposition readily takes place 

II. The sterilisation of grain. 

The sterilisation of the grain was attempted by both wet and dry 
processes. 

In the wet process solutions of copper sulphate, chlorine water and 
sulphurous acid were tried. 

In the dry process chlorine, sulphur dioxide, ozone, carbon dioxide 
and naphthalene were employed. 

The dry process was found to be more efficient and convenient than 
the wet process, and of the dry processes the use of sulphur dioxide was 
the most practicable. Carbon dioxide has little antiseptic effect. 

Sulphur dioxide, under the conditions employed, had the effect of 
inhibiting germination which from the point of view of starch manufacture 
is an advantage. 

In connection with the storage of seed grain, however, further investi- 
gation on this point is desirable with a view, if possible, of adjusting 
conditions, so that the bacteria may be eliminated and the germinating 
power left intact. , 

The effect of ozone was encouraging in this connection, but only one 
experiment was tried. 

The general question of the relationship of the presence of bacteria to 
the germinating power remains to be examined. 
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III. Conditions of sterility of cooked rice. 

In view of the resistant character of the organisms occurring on rice 
and the great importance of rice as a food, a bacterial examination of 
rice cooked under various conditions is of special interest. 

Marked differences were observed between the behaviour of polished 
and unpolished rice. 

Polished rice slowly fermented even after heating for 20 minutes at 
1 r> lb. pressure, unpolished rice was completely sterile after heating for 
the same time at 10 lb. pressure. 

When cooked at atmospheric pressure for 20 minutes polished rice 
goes bad after 48 hours while unpolished rice remains sweet for 72 hours. 

Microscopical examination showed that polished rice carried many, 
more organisms and of greater variety than unpolished rice. 

The presence of a natural antiseptic on unpolished rice would thus 
seem confirmed. 

IV. Conditions of starch fermentation with special reference to the 
acetone fermentation. 

In view of the publication of the recent American Patent Xo. 1315580 
by Weizmann detailing his method for isolating the acetone bacillus from 
maize, it was of interest to see whether this organism occur, ed on Indian 
paddy. 

Weizmann’s method briefly consists in making successive sub-cultures 
from an original unsterilised mash of grain into a sterile mash maintained 
for one or two minutes at 90°C. 

Operating in this way a very fair acot-one fermentation was obtained 
after 9 sub cultures. 

At the same time it was noted in the course of the experiments on the 
sterility of cooked rice that the samples which had been exposed to the 
highest temperature without sterilisation developed the pleasant smell on 
subsequent spontaneous fermentation. 

This would indicate that the isolation of an active acetone producing 
organism by successive sub cultures is really a selective process rather 
than the acquirement of new characteristics by the organism in the* onn^r 
of generations. 

The bio-chemistry of the indigenous indigo dye vnt. — By 
Gilbert J. Fowler and M. Srinivasiah. 

The indigenous method for dyeing with indigo consists briefly in add- 
ing to the dye bath containing an alkaline emulsion of indigo a quantity 
of the seeds of ■* Cassia Tora ” which have the property of setting up a 
fermentation , resulting in the reduction of the indigo to indigo white. The 
yarn is then immersed in the bath and exposed to air when the indigo 
white is oxidised to indigo blue, the yarn thus dyed is wrung out. washed 
and dried. 

* The object of the investigation, the results of which art' hero shortly 
summarised was to determine the nature of the fermentation set up bv 
the seeds, with a view to the scientific control of the process. 

The following are the main directions of the work : — 

(1) Chemical examination of the seed. 

(2) Study of the bacteria occurring on the seed. 

(3) Study of the fermentation under special laboratory conditions. 

(4) Study of the fermentation under conditions occurring in 

practice. 

1. The seeds had a high nitrogen content (1*9 per cent) partly 
present in a sulphur protein recognised by the evolution of H*S on 
fermentation and by actual estimation. 
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The seeds are coated with a mucilage, a galactan which on acid 
hydrolysis yields glucose and galactose and some pentoses. 

There is also a bitter principle of an. antiseptic character contained in 
the seeds. # 

2. The seeds are found to carry bacteria which are able to ferment 
the mucilage with evolution of hydrogen. This hydrogen in the nascent 
reduces the indigo. The mucilage has the further property of forming an 
emulsion with the indigo, thus holding it in suspension and facilitating its 
reduction. 

The bitter antiseptic principle appears to exercise a selective action 
so that only a few varieties of bacteria occur on the seeds. 

The bacteria will grow on a starch medium, e.g. potato, but in 
absence of nitrogen such a growth will not ferment, a sterile decoction of 
the seeds. 

3. A number of experiments with pure cultures were tried using 
along with finely suspended indigo, seed decoction, potato, glucose and 
ammonium phosphate, also glucose and ammonium phos photo together 
with a little agar to help the suspension of indigo. 

With glucose very good results were obtained especially in presence 
of a little ammonium formate ; with potato there was loss of indigo and 
with the seed decoction the results were not in any way better than in 
the vat under # normal conditions. 

4. With the assistance of Dr. Marsden, small dye vats were made 
4ip and worked under normal conditions except that in one a pure 
culture was used and the conditions maintained as free from extraneous 
infection as possible. Little if any advantage, however, was found over 
the vat as commonly used, owing doubtless to the selective action of 
the antiseptic substance occurring on the seeds. A sample ot the con- 
tents of an indigenous dye vat sent from Madura showed indoed little 
difference in bacterial content from a specially inoculated laboratory vat. 

A study ot the changes taking place in the vat showed however the 
necessity for providing nitrogenous food for the bacteria, as in its absence 
the indigo is attacked and considerable loss may take place. 

Experiments on the utilisation of megasse. — fijusunT 
J. Fowler and Bholanath Ban n kiwi. 

At present “ rnegasse.'' the residual substance of sugarcane left 
after expression of the juice, is chiefly utilised as fuel. It contains some 
amount of unexpressed sugar as well as material hydroly sable in sugar, 
together with resistant fibre. 

The experiments, the results of which are summarised m the follow- 
ing abstract, were undertaken with the object of obtaining power alcohol 
from the sugar and saccharifiable matter and fibre suitable for paper 
making from the residue. 

Preliminary experiments showed that dilute sulphuric acid was a 
better hydrolysing agent than either dilute sulphurous acid or sodium 
bisulphite. Owing to its corrosive action hydrochloric acid could not iTe 
employed satisfactorily in the apparatus available. 

The general method followed was to heat the material’ in a lead or 
earthenware container placed inside an ordinary copper or iron auto- 
clave. 

Among the different factors conditioning hydrolysis the following 
have been studied : — 

(а) Variation of pressure and corresponding temperature from 

20 lb. to G5 lb. per sq. inch. 

(б) Variation of time of cooking from zero minutes to 3 hours. 

(c) Variation of the time of preliminary heating up to the neces- 

sary temperature from 1 to 3 hours. 

( d ) Concentration and percentage of the hydrolysing acid. 



cxxviii Proceedings of the Asiatic Soc. of Bengal. [N.S., XVII, 


The best conditions for hydrolysis are an acid strength of from 0*35 
per cent to 0*5 per cent, and a ratio of acid to fibre not exceeding 6 per 
cent of the weight of the fibre. A larger proportion of acid tends to 
destroy* the fibre and to produce non-sugars which interfere with the 
subsequent operation of fermentation. 

The maximum yield was obtained in 15 to 30 minutes, but there was 
not much loss when the heating was prolonged to 2 hours. The appara- 
tus available did not permit of the pressure being raised beyond 65 lb. to 
the square inch. Published results (cf. Simonsen and Kreisman, Zeit 
Angew Chem., 1898, J. I. E. Chem. 1914) indicate that the yield of sugar 
increases up to 7J atmospheres, so that the present experiments may be 
looked upon as giving yields below the maximum possible. 

The best results are obtained when the material is heated up as 
rapidly as possible to the required temperature and as quickly as possible 
cooled, so as to minimise the destructive effect of the hydrolysing acid 
on the fibre. 

The highest total percentage of sugar recovered was 36 per cent when 
65 lb. pressure was used. Of this percentage about 6 per cent was 
originally present and about 30 per cent is produced by the hydrolysis 
of the non-fibrous cellular tissue of the megasse. 

The saccharine solution obtained was not readily fermented by 
itself, even after clarification with lime. However a large* percentage of 
it can be fermented when diluted with an ordinary fermentable solution 
of sugar. 

The conditions of fermentation are bein^ carefully investigated, 
both chemically and bacteriologically. 

The fibres obtained under favourable conditions of hydrolysis of 
megasse can be pulped by heating under pressure with caustic soda and 
then form quite satisfactory material for making the cheaper and thicker 
grades of paper and for mixing with better grades of pulp, e.g. from 
linen and cotton rags. 


Some experiments on the use of antiseptics in connefction 
with the manufacture of glue and gelatine . — By Gil- 
bert J. Fowler and K. C. Srintvasan. 

The experiments referred to in the present abstract were undertaken 
with the view of finding a suitable antiseptic for glue and gelatine solu- 
tions which may be liable to contamination in the course of the manu- 
facturing process. 

Such an antiseptic besides being cheap and inoffensive must be effi- 
cient in quantities which will not at the same time affect the properties 
of the glue or gelatine . 

The general method of experiment was to inoculate a number of 
tubes of gelatine with a culture of a liquefying organism and to add to a 
aeries of inoculated tubes gradually increasing quantities of the antiseptic 
under investigation. The tubes were kept during the day at room tem- 
perature (30-32°C.) allowed to set over night in a cold incubator at 20°C. 
and their appearance and particularly their order of melting noted the 
next morning when exposed to the room temperature. 

The following antiseptic agents were used, hydrochloric acid, sulphu- 
ric acid, sulphur dioxide, phenol and formalin. 

Of these sulphur dioxide offered the most advantages. It was found 
th&t an addition of sulphur dioxide giving an acid reaction equivalent to 
N/8(x 0*03) inhibited the activity of the bacteria without any dele- 
terious effect on the gelatine. This will require about 0*75 gram of sul- 
phur to be burnt for every kilo of the final product. 

Besides its antiseptic effect, sulphur dioxide has the further property 
of acting as a clarifying and decolourising agent. 
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A preliminary note on the constituents of Pogoslemon par - 

viflorusy Benth —By D. B. Limaye. 

A crystalline substance has been obtained by distilling the laaves of 
Pogostemon parviflorus, Benth, with steam, the mean yield being 0*11 
per cent on the green leaves. 

The substance melts at 107°-108° and a 10 per cent solution in alcohol 
gave a rotation of + 14° in a 1 dm. tube. Analysis leads to the formula 
OioHi^Og, but the substance has not been identified with any known com- 
pound. It yields a dibromo derivative melting at 104°-105°. The 
name “ Pangli Camphor ” is suggested. 

• 

“ Corchorin”, a glucoside from jute leaf. — By Havidar 
Saha and Kumudnath Chaudhury. 

A white crystalline glucoside has been extracted from the leaves of 
Cor chorus capsularis. The melting point is 175 — 175 and the optical ro- 
tation — 23*6°. The formula is shown to be C. 2 . 2 H^Oh . H 2 U. 

Studies in substituted quaternary azonium compounds 
containing an asymmetric nitrogen atom. Part IV. 
Additive compounds of thiocarbamide with azonium 
iodides. — By B. K. Singh and Mtri Lal. 

It is found that substituted quaternary azonium iodides unite with 
thiocarbamide in the molecular ratio of 2 : 1 as in the following cases: — 

l(C«H B ) (CHg) (G*H b ) (KH 2 ) mi c. 2 s 2 n 4 h,. 

L(C«h b ) (CH s ) (C 7 H 7 ) (NH 2 ) NIJ. 0. 2 S 2 N 4 H*. 

[(C*H 5 ) (C 3 H 7 ) (C 7 H 7 ) (NH 2 ) mi C. 2 S. 2 N 4 Ha. 

Phenylallylylbenzylazonium iodide forms a monothioearbaimde com- 
pound : 

[(C«H 5 ) (c 8 h b ) c 7 h 7 ) (NH 2 ) ml csn 2 h 4 

Phenyldimethyl and phenyldiethyl compounds do not unite at. all with 
thiocarbamide. 


New methods of extraction of caffeine from tea dust. — 
By N. R. Chatterjee. 

A description is given of three methods of extracting caffeine from 
tea dust, (a) Extraction with water, treatment with litharge, evapora- 
tion and percolation with hot kerosine oil. (6) Treatment with milk of 
lime, drying, and percolation with hot kerosine oil. (c) Treatment with 
milk of lime, drying and extraction with cold fusel oil. 

Mercuric sulphate as an analytical reagent in organfe 
chemistry . — By S. 0. Chatterjee. 

The paper describes some reactions between some of the more com- 
mon organic acids of the calcium chloride and ferric chloride groups and 
a solution of mercuric sulphate in dilute sulphuric acid and points out 
the importance of the latter as an analytical reagent. 


Note on the citrates of calcium and strontium . — By K. P. 

Chatterjee. 

Ca 3 (CrtH 6 0 7 )2l6H 2 0 is precipitated when strong solutions of sodium 
citrate and calcium chloride are mixed. It is jelly-like, hygroscopic and 
readily soluble in water. It passes rapidly into Co« (CftHgOT^CHaO. 
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Ca$ (CflHfcO'diOHgO separates in the cold with increasing rapidity up to 
70°C. Warmth converts it into Cag (CgHgO-j^ 4H. 2 0. 

Cag (C fl H 5 0 7 ) 2 4H 2 0 gets precipitated at temperatures above 70°C. 
Its solubility decreases with temperature. 

Cag ( 1JH 2 0 is obtained when any calcium citrate is heated 
to 110°C. With water it rehydrates to Cag(CfiH& 0 7 ) 24 H .20 with evolution 
of lieat. 

Analogous to the jelly-like calcium citrate, the hexa hydrate, and 
the tetra hydrate, a jelly like strontium citrate, a penta hydrate and a 
monohydrate, with almost similar properties, have been obtained. 

Some induced reactions. — By N. R. Dhar. l 

(а) A solution of mercuric chloride can be reduced by oxalic acid, 
tartaric acid, etc., in the dark only by the action of oxidizing agents like 
KM 11 O 4 , KjS^Og, etc. 

( б ) The oxidation of solutions of sodium arsenite, sodium formate, 
sodium oxalate, sodium nitrite and ferrous ammonium sulphate by 
atmospheric oxygen can be induced by the simultaneous oxidation of 
sodium sulphite, stanuous chloride, manganous hydroxide, cobaltous 
hydroxide, acetaldehyde, formaldehyde, benzaldehyde, etc., by air. 

(c) The decomposition temperature of potassium chlorate is appreci- 
ably lowered by the presence of decomposing ammonium dicliromate or 
persulphate. 

( 1 d ) It seems probable that one chemical change will either induce or 
promote another chemical change of the same nature. 

(e) In oxidation reactions, the phenomenon of negative catalysis is 
possible only when the negative catalyst is liable to be oxidized readily. 

(f) A ferrous salt acts as an inductor in the reactions between mer- 
curic chloride and an oxalate or a tartate or a citrate. 

Studies in ionic adsorption. — By N. G. Chatter, ire. 

The action of chemically pure hydrated manganese dioxide as an 
adsorbent has been observed in the case of a large number of electrolytes. 
The following results have been obtained : — 

(1) The cation is much more adsorbed than the anion. 

(2) Tho -process of adsorption is very quick and the temperature 

coefficient is extremely small 

M) Relatively more is adsorbed from a dilute solution than from a 
concentrated one. 

Non-electrolytes that decrease the surface tension increase ad- 
sorption. 

(n) The atomic proportion of the bivalent ions adsorbed is the 
same for those electrolytes which have the same degree of 
ionisation at the same dilution. 

f(5) Freundlich’s simple law of adsorption is more or less obeyed. 

♦ 

Some methods of sugar analysis. — By Ram.ji Narain. 

The author proposes some modifications in the methods for use in 
the estimation ot sucrose and reducing sugars. 

1 , The cuprous oxide obtained by the reducing action of sugars on 
Folding's Solution can be very conveniently and accurately converted 
into cupric oxide by heating the Gooch crucible containing it in the 
muffie furnace for 45 minutes. The asbestos used in the crucible should 
be specially prepared according to the directions given. 

2. Sucrose can be estimated in its mixture by inverting it with LO 
per cent citric acid and heating over the watei; bath for 12 to 15 minutes 
after it has attained the temperature of the bath. The methods so far 
recommended (using acids for inversion result in the partial destruction 
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of either fructose or both glucose and fructose. The modification pro- 
posed is free from these defects. 

3. Clerget factor for the inversion of cane sugar has been redeter- 
mined for the mercury arc lamp light for concentrations up l"o 15 per 
cent. The value obtained varies from 142*55 to 143*0. 


• ( Condensation of 3 : 3-Diketohvdrindem‘ with Aldehydes. 
— By A. K. Das and S. C. Chatter.] ice. 

The paper describes some new products obtained from diketohy- 
drindeno and aldehydes with dry hydrogen chloride as condensing agent. 
*The substances separate in a very pure form and the yield is quanti- 
tative. It is suggested that as this process is capable of general appli- 
cation for the condensation of these substances in equimolecular propor- 
tions, it maybe preferred to the ordinary method of heating, especially 
in view of the tendency towards self-condensation of dikotohydrindene 
at a high temperature. Tt has also been pointed out that with the use 
of suitable solvents, these products can be isolated oven at ordinary 
temperature, but then the tendency appears to be more towards the 
condensation of two molecules of dikotohydrindene with one of the 
aldehyde. » 


Phenunthramanhtha/Jnea . — By S. B. Dutt and A. 0. 

Sircar. 

The paper records the preliminary results of an investigation under- 
taken with a view to prepare azmes b\ the condensation of substituted 
phenanthraquinones with 1 : 2-naphtbulenediamine in the hope that 
the azinos so obtained will have interesting dyeing properties. The 
following phenanthra-naphthazines have beeu described 2 : 7-and 4: 5- 
dinitro, 2 and 4-inono-nitro, 2 : 7-dibromo. 5 bromo-4-nitro. bromo-dinitro, 
dibromo-nitro. 2 : 7-and 4 : 5-diamino, 2 and 4-amino, 2 : 7-and 4 : 5- 
dihydroxy, 2 and 4 -hydroxy, 2 : 7-dianilino. fj-anilino-4-nitro, dinitro- 
anilino, dianilino-nitro-plienanthra naphtha/inos , o-snlphonic acid deri- 
vatives of 2 : 7-diamino, 2-arnirio, and 2 : 7-dihvdroxy pharanthra-naphtha 
zincs and naphtho-tlavinduline. 

The niiro and brorno azinos, owing to their insolubility in ordinary 
solvents, are not .suitable for dyeing. The hydroxy and amino-phe 
nanthra naphthazines dye wool yellow to brown shades and the aniline 
compounds yellowish green to bluish-green shades. The sulphonic acid 
derivatives are soluble in water and dvc wool brown shades. 

Preparation of organo -magnesium compounds without the 
use of ether , — By \\ Neogj. 

Tscholiuzoff prepared organ o- magnesium compounds without ether 
by using tertiary amines as catalysts, the aminos forming at lirst tetra- 
aikyl or -aryl compounds which react with magnesium to form organo- 
magnesium compounds liberating the free amines. In this paper it has 
been shown that these compounds may also be prepared in neutral 
solvents by the use of trialky l-sulphonium iodides as catalysts. For 
example, using minute quantities of triethyl-sulnhorium iodide organo- 
magnesium compounds have been obtained with methyl, ethyl, propyl, 
iso-butyl and iso-amyl iodides, the reaction being .analogous to that- 
observed in the case of tertiary amines. 
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Section of Zoology. 

President : — Dr. F. H. Gbavely, D.Sc. 

* 

Pre sidenlial A ddrcss . 

In opening the sittings of the Section of Zoology at this, 
the eighth Indian Science Congress, I propose to give a short ac- 
count of the history of zoology in India and Ceylon. Parts of the 
subject have already been dealt with in the Centenary Volumes 
published by the Asiatic Society of Bengal in 1886 and by the 
Indian Museum in 1914, in Dr. N. Annandale’s “Recent Advances 
in our knowledge of the Freshwater Fauna of India 1 and in the 
history of Indian Ichthyology which formed Dr. B. L. Chaudhuri’s 
presidential address to this section of the fifth meeting of the 
Congress. 2 These works, and others to be referred to later, have 
greatly facilitated my task and will supply many facts of inter- 
est that can be used to fill in the outlines of this brief sketch 
of the field as a whole. I am also indebted to Dr. °Annandale, 
for calling my attention to several points that 1 had at first 
overlooked. 

The earliest reference to Indian animals familiar to a West- 
erner is, I suppose, the mention of ivory, apes and peacocks 
brought to King Solomon once in three years bv the navy of 
Tarsish which he had at sea with the navy of Hiram. King of 
Tyre. 8 1 A search through ancient Indian literature w T ould doubt- 
less reveal many other early references ; but this is a subject on 
which it would be unnecessary to dwell here even if I had the 
requisite linguistic qualifications ; for k * the importance of these 
enumerations ” as regards fish, Dr. Chaudhuri has told us. 4 is 
purely historical and the records do not actually lead us towards 
the advancement of our knowledge of Indian Ichthyology”; 
which appears to be equally true of other branches of Zoology. 
Even the veterinary hospitals recorded to have been founded 
by the Emporer Asoka have, I ara informed, left no record of 
observations made upon their patients 4 

The history of Indian Zoology may then be said to date 
from the captivity of Robert Knox in Kandv, which extended 
from 1659 to 3679. Knox had accompanied hi§ father, a Com- 
mander in the East India Company's service, on a voyage to Mad- 
ras, and thence to Ceylon, whither they were sent partly to 
trade, but chiefly to repair a mast that had been cut away in 
a storm at Matlipatam. While the repairs were in progress 
Robert Knox, his father and fourteen others were captured and 

> Journ . Asiatic Soc. Bengal , VIIT, 1912, pp 39-53. 

* J ourn. Asiatic Soc . Bengal , (N.8.) XIV, 1918, pp. oxxxviii-cl . 

8 Kings, 22. 

4 An annoted list of the ** Animals in the Inscriptions of Pyadasi " ( = 
Asoka) by Monmohan Chakravarti has been published in the Memoirs of 
the Asiatic Society of Bengal ( Vol. I, pp. 361-374, 1900). 
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taken to Kandy. “ This was probably/’ he says, on account of 
our neglect, viz. in not sending a letter and present to the king 
at our first coining, who, looking upon himself as a groat mon- 
arch, as he is indeed, requires to be treated with ’suitable 
state.” 

. During his captivity Knox lived bv keeping pigs and fowls, 
and by knitting caps ; and he eventually became intimately ac- 
quainted with the characteristics of the kingdom. After twenty- 
years he succeeded in escaping, and in 1681 with the encourage- 
ment of the East India Company ho published his *'• Historical 
Relation of the Island of Ceylon in the East Indies, ” the 
sixth chapter of which gives an illustrated account. * k of their 
Beasts, Tame and Wild, and Insects ” and the seventh £ of their 
Birds, Fish, Serpents, and Commodities.” In these chapters he 
gives among other things an account of the Elephant, with the 
methods of catching it and the uses to which it is put, illustrated 
by a quaint picture of ‘An Execution by an Elephant”; lie 
gives figures of two types of monkey ( Tjemnopilhecns and Macti- 
cus ) ; he describes and records the habits of six kinds of ants (in- 
cluding termites) ; and he carefully distinguishes between the 
three different kinds of honey-bee (A pis dors ala, A. indica and A . 
forea) found in Ceylon. 

No further attention appears to have been paid to Zoology 
in Ceylon till 1821 , nearly a century and a half after the appear- 
ance of Knox \s book, when John (younger brother of Sir Hum- 
phrey) Davy, an Array Surgeon, published his Account of th<* 
Interior of Ceylon and of its Inhabitants, with Travels in that 
Island,” including a chapter on snakes and the land leech. 
Figures of several snakes art' included, as well as an account of 
experiments with their poison. 

In 1851 J. W. Bennett published v A selection of Rare 
and Curious Fishes found upon the Coast of Ceylon : from 
drawings made in that Island and coloured from life — With 
letter-press descriptions.” In 1852^ E. F. Kelaart. again an 
Army Medical Officer serving in the Colony, published his 
“ Prodromus Faunae Zeylanicae ” and Mr. E. L. La yard of the 
Ceylon Civil Service commenced a series of contributions to 
the Annals ayd Magazine of Natural History. To Kelaart. 
vdio was a Dutch Burgher, belongs the destinction of heing’the 
first native writer on Zoology in India or Ceylon. 

Works by many authors have subsequently contributed 
much to our knowledge of the fauna of the island, both as a 
distinct unit and as part of the fauna of India, generally . Among 
the former mention may be made of Sir W. Emerson Tennent’s 
“ Sketches of the Natural History of Ceylon” (1861), W. V. 
Legge’s 4t Natural History of the Birds of Ceylon ” ( 1880), F. 
Moore’s “ Lepidoptera ^of Ceylon ” ( 1880-1887), Drs. Paul and 
Fritz Sarasin’s “ Ergebnisse naturwissenschaftlicher Forchungen 
auf Ceylon” (first part published in 1887), E. E. Green’s 



cxxxiv Proceedings of the Asiatic JSoc. of Bengal . [N.S.. XVI I r 


‘ Coecidae of Ceylon” (first part published in 1896), K. 
Escherich’s “ Termitenleben auf Ceylon ” ( 1911 ) and numerous 
papers by various authors in Herdman’s “ Report .... on the 
Pearl Oyster Fisheries of the Gulf of Manaar ” ( London. 1903- 
1906 ) and in Spolia ZeylanicaP The serial Spolia Zeylanica 
began to be issued by the Colombo Museum in 1904. under the 
editorship of the Director. Dr A. Willey, who commenced the 
first number with an article on 44 The Constitution of the 
Fauna of Ceylon.” 

Turning now to the mainland of India J.G. Koenig’s , 
“ Naturgeschiehte der sogenannten Weissen Ameisen” ( = so 
called White Ants) appeared in 1779 ; and James Anderson was 
already experimenting with indigenous “cochineal” insects 
when he was appointed Physician-General of Madras in 1786 1 ; 
but it appears that Patrick Russell was the first to publish any 
extensive Zoological work. Russell was evidently a man of 
remarkable personality with an intense enthusiasm for scientific 
research. In 1750 he joined his eider brother Alexander at 
Aleppo, where the latter was physician to the English factory. 
To this post lie succeeded on his brother’s retirement in 1755. 
He made investigations on various subjects, which were trans- 
mitted to his brother for use in a revised edition of the latter’s 
“ Natural History of Aleppo,” an edition which he himself com- 
pleted after his brother’s death ; and lie published, in the Philo- 
sophical Transactions of the Royal Society for 1760, an account 
of several remarkable earthquake shocks that occurred in Syria 
during the proceeding year. When plague broke out “ After 
communicating to the English Consul instructions in writing for 
the observance of those attached to the English factory, he 
used to take leave of all his friends, who, at his express desire, 
shut themselves up within the limits of the factory, and did not 
suffer the least, intercourse to be had with them. At the most 
imminent risk did 1 )r. Russell then apply himself to the treatment 
of the diseased. If he was not able to arrest the progress of that 
malady, be had thus at least the best opportunities of investi- 
gating its nature, watching its symptoms, and trying the effects 
of various powerful medicines and different modes of treatment ” 
and thus acquired the requisite knowledge “ for writing a his- 
tory of that direful distemper ” which was published in two 
volumes in 1791 under the title “ Treatise on Plague.” 

After about twenty years at Aleppo he returned to 
England, investigating the principle lazarettos of Italy and 
France on his way. 

For about nine years he practised medicine, first in 
Edinburgh and then in London. But in 1781 he gave up his 
practice in order to accompany to India his brother Claud, who 


1 Love’s “ Vestiges of Old Madras,” III, p. p. .‘134. 
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required constant medical attention. In India “he resided 
principally at Vizagapafcam, his brother having been appointed 
to the highest office in that settlement. His time and 
attention were, in great measure, devoted to the natural 
history of that country, which had hitherto been little ex- 
plored"." In 1785 he became Naturalist to the East India 
Com pan v in Madras on the death of the Botanist , J. G. Koenig, 
for whom the post had been created in 1778. „But he left 
India for England in 1789, when he was succeeded by another 
, botanist, Wm. Roxburgh. His “Account of Indian Serpents 
collected on the Coast of Coromandel ” appeared in 1796, 
and was followed by the first fasciculus of a <e Continuation ” 
in 1 SOI . In 1802 he published “ Descriptions and Figures of Two 
Hundred Fishes collected at Vizagapatam on the Coast of 
Coromandel,’' Further fasciculi of his £ * Continuation of Indian 
Serpents ” and other papers relating to these reptiles continued 
to appear till the time of his death after a brief illness in 1805, 
and some 'appeared posthumously. 1 

In 1793 Russell's successor, William Roxburgh, was trans- 
ferred to Bengal to take charge of the Botanical Gardens at 
Calcutta, on the death of their founder Robert Kvd. He held 
this post till lie retired in 1813. when he was succeeded in 
.quick succession by William Carey and Francis Buchanan before 
a permanent Superintendent was found in Nathanial Wallieh. 

Francis Buchanan . to whom we must next tfirn our 
attention, was a native of Edinburgh and entered the East 
India Company’s Bengal service as an Assistant Surgeon in 
1794 at the age of 32. Soon alter 1 1 is arrival in Calcutta he 
aecompanicd Captain Symes on a mission to Ava and visited 
the Andaman Islands, devoting himself to the collection of 
natural history specimens. On his return he was stationed in 
\ arious parts of the Sunderbans. where he studied the local 
ijsh and had some of them drawn with great accuracy. In 1800 
he was sent to report upon Mysore and Malabar, then lately 
acquired from Tippu Sultan. His results, under the title 
* A journey from Madras through the Countries of Mysore, 
* ’anara and Malabar,” appeared in three volumes between 
1805 and 1807. In 1802 he accompanied Captain Knox to 
Nepal. After a brief sojourn at Barrack pur, where he # iiad 
charge of the menagerie, he was directed in 1806 to make a 
statistical survey of Bengal and certain adjacent districts, work 
which occupied him to within a short time of his retirement to 
England in 1815. For family reasons he subsequently adopted 
the name of Hamilton — hence the double name Hamilton- 
Buchanan by which he is commonly known in Zoological 


J Concerning Russell see “Memoir of the Life and Writings of 
Patrick Russell, M.D.” on pp. ix-xv of his “ Indian Serpents/’ Concern- 
ing: Koenig see Russell's preface to Roxburgh’s “ Coromandel Plants.” 
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literature. After his retirement he first prepared and published 
work on Nepal and Assam and on the genealogies of Hindu 
Dynasties. His “ Account of the Fishes found in the River 
Ganges and its Branches” appeared in 1822 and included 
drawings made up to 1806. His careful observations on fish 
and fisheries made in connection with the statistical survey 
were very imperfectly quoted by Montgomery Martin in 1838 
in his <f Eastern India ” but were only published in full by Sir. 
William Hunter in 1877 in the twentieth volume of his 

Statistical Account of Bengal”; and the drawings prepared 
during this period, of which one set are in the possession of the 
the Asiatic Society of Bengal . 1 are still unpublished. Hamilton- 
Buchanan died in 1829. 2 

In 1800, soon after Hamilton-Buchanan’s arrival in India, 
E. Donovan began to publish the first “ Natural History of the 
Insects of India.” A revised edition of this work was sub- 
sequently issued in 1842 under the editorship of J. O. West- 
wood who. however, pointed out that many of the insects it con- 
tained belonged to the East Indies rather than to India proper, 
and that some even belonged to the West Indies. At about 
this time, also, Major General Thomas Hardwicke, himself the 
author of numerous papers on various branches of Indian 
Zoology (published 1798-1834), was making an extensive collec- 
tion of natural history specimens with the aid of which John 
Edward°Grey published his i£ Illustrations of Indian Zoology ” 
between 1830 and 1832, including a large number of mammals, 
birds, reptiles and fish not only from India proper but also 
from China and Malaysia. 

In 1829 Bryan Hodgson introduced Zoological studies into the 
Asiatic Society of Bengal, which up to that date had practically 
ignored them, partly perhaps because of the, views of its founder, 
Sir Wm. Jones : * Could the figure, instincts and qualities ” Jones 
said in an Anniversary Discourse, “ be ascertained either on the 
plan of Buffon. or on that of Linnaeus without giving pain to the 
object of our examination, few studies would afford us more 
solid instruction, or more exquisite delight ; but I never could 
learn by what right nor conceive with what feeling, a naturalist 
can occasion the misery of an innocent bird and leave its young, 
perhaps, to perish in a cold nest, because it has gav plumage, 
and has never been delineated, or deprive even a butterfly of 
its natural enjoyment, because it has the misfortune to be rare 
or beautiful.” 3 Though our work can and should always be 
done in the humane spirit underlying these sentiments, the views 


] Hie MS. is also with this society. 

2 So® Chaudhuri, Journal Asiatic Society of Bengal ( N.S. ) XIV, 
1918, pp cxliii-cxlvi ; also “ Memoir of Dr. Francis Buchanan ” in Yol. 

I of 2nd edition ( 1870 ) of his “ Journey from Madras ”. 

^ Tenth Anniversary Discourse, Asiatik Researches iv. 
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wliich led to their enunciation by tile founder may well have 
exerted a strong influence against Zoological studies in the 
society. Bryan Hodgson, however, presented many valuable 
specimens to the Society’s Museum , and contributed nearly 
a hundred papers to its Researches and Journal between 1829 
and 1848. He was for many years Resident at the Court of 
Nepal, and made a special study of the bird and mammalian 
fauna of that country together with Sikkim and Tibet. 1 And it 
was his work that first made Calcutta the main centre of 
Zoological research in India. 

In about 1839, John McClelland, a member of the Bengal 
Medical Service with a keen interest in Zoology, was appointed 
Curator of the Asiatic Society’s Museum. He held this post 
for two years, after which he founded and edited the ‘ Calcutta. 
Journal of Natural History ” from 1841 to 1847 when it ceased 
to be published. In 1841, he was succeeded as Curator by 
Edward Blyth, under whose care the collections increased until 
the Society’s premises were crowded and the Society’s funds no 
longer sufficed for their proper preservation and exhibition. 
Blyth held the post till shortly before the transference of the 
Museum to Government in 1864, when ill-health compelled 
him to retire to England. According to the Centenary Review 
.of the Asiatic Society he was“ the founder, in this country, of a 
school of what may be called field-zoologists. The active cor- 
respondence he kept on with the sportsmen-naturalisfcs * . . . . in 
various parts of the country, and his elaborate notices of the pre- 
sentations which were made by them to the Society, not to speak 
of his numerous Memoirs, contributed an impetus to the study 
of Natural History that has done more to its extension in India 
than all the previous publications.’ ' 

It is unnecessary for me to dwell at any further length upon 
Blyth’s work or upon the work of John Anderson, the first 
Superintendent of the Imperial Indian Museum to which the 
Asiatic Society’s collections were transferred as nucleus, nor 
need 1 say much concerning Anderson’s no less distinguished 
contemporaries W. T. and H. F. Blanford, W. Theobald, H. 
God win- Austen, F. Stoliczka and G. and H. Nevill, whose w r ork 
centred round these collections. Their names must be familiar 
to us all, and their chief work has already been recorded 
in the Centenary Volumes of the Asiatic Society of Bengal 
(1885) and Indian Museum (1914), together with those of their 
successors J. Wood-Masion, A. W. Alcock, I. de Niceville, the 
various Surgeon -Naturalists on the ‘Investigator ’ and a num- 
ber of others of less outstanding importance. I would, however, 
remind you that the chief zoogeographical subdivisions of India 


1 Tho Indian Museum : 1814-1914, p. 68, and Asiatic Society of Bengal 
■ Centenary Review,” p. 58. 
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were briefly indicated in 1870 1 by W. T. B1 an ford 2 * * whose more 
detailed subsequent papers on the subject, published in 1876* and 
1901 /respectively still provide the fullest statement of the sub- 
ject that has appeared. And I must further point out the great 
impetus that the study of the invertebrate fauna of India 
received from members of this group. 

Apart from Donovan's “ Natural History of the Insect* 
of India ” already mentioned, Invertebrate Zoology remained 
almost untouched until 1830, when Benson and Hunter 
commenced their papers on land and freshwater shells in , 
Gleanings in Science and the Journal of the Asiatic Society 
Their work was continued by Theobald, the two Blan fords 
Godwin-Austin, and Stoliczka ; and extended to marine forms 
by the two Neville*. 

In 1840, Rev. F. W. Hope published from England a paper 
44 On the Entomology of the Himalayas and of India ” 6 and in 
1847, H. J. Carter of the Bombay Medical Service published 
in the Transactions of the Bombay Medical and Physical Society 
his <£ Notes on the species, structure and animality of tlie 
Ereshwatei Sponges in the Tanks of Bombay.” “Carter commen- 
ced his investigations and carried out a great part of them, 
in Bombay with little of the apparatus now considered necessary 
and with a microscope that must have been grossly defective 
according to modern ideas. His long series of papers in the 
Annals nnd Magazine of Natural History is an enduring monu- 
ment to Indian Zoology, and forms the best possible introduction 
to the Spongillidae. Even his earlier mistakes are instructive, 
for they are due not so much to actual errors in observation 
as to a faithful transcription of what was observed with faulty 
apparatus." 0 Carter in Bombay was thus the first to make 
a careful study of invertebrate animals as opposed to their dried 
remains. 

The next to do this was Stoliczka 7 in Calcutta who about 


1 ‘ ‘ Notes on some Reptilia and Amphibia from ( ’entraJ India,' 5 Journ. 
.Is. Soc . Bengal XXXIX (II), 1870 ; zoogeographical subdivisions of Tndia 
dealt with pp. 336-338. 

2 Concerning W. T. Blanford see obituary notice in /tec. G>*ol. Survey 
of India , XXXIT, pp. 241-257. 

# “ The African Element in the Fauna of India : a Criticism of Mr 
Wallace’s views as expressed in the Geographical Distribution of Animals.” 
Ann. Mag. Nat. Hist. (4) XVJIT, 1876, pp. 277-294. 

i The Distribution of Vertebrate Animals in Lndia, Ceylon and Burma 

Phil. Train*. Roy. Soc. (B)CXCJV, 1901, pp. 335-430, pi. XLIV. 

6 Madras Journal of Literature and Science XII, 1840, pp. 105-129 
Descriptions of Insects by J. O. Westwood, pp. 129-130. 

6 Annandale, Fauna of British India. Freshwater Sponges, Hydvoids 
and Polyzoa, p. 55. 

7 Concerning Stoliczka see * ‘ Memoir of the Life and Work of Ferdinam i 
Stoliczka ’* (1886, 36 pp.) in “ Scientific Results of the Second Yarkand 
Mission (London, 1878-91). 
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1809. commenced to publish his work on the anatomy, physio- 
logy and morphology and of various Invertebrate groups. 1 Sto- 
liczka joined the Geological Survey of India in 1862, and died in 
1874, on his way back from Central Asia, whither he had* accom- 
panied Sir Dougles Forsyth’s Mission to Yarkand and Kash- 
gar as Naturalist. But bis wide general knowledge of different 
branches of zoology enabled him even in this short period 
to achieve a high standard of thoroughness, a standard which was 
ably maintained by two Superintendents of the Indian Museum, 
.J. Wood-Mason and A. Alcock his immediate successors in this 
field. 

Having thus traced the foundation and early develop- 
ment of zoological work in India up to its permanent establish- 
ment in Calcutta, we must go back a few decades to consider 
certain more isolated naturalists who have made important con- 
tributions by the preparation of monographs dealing with differ- 
ent groups of the Vertebrata. The earliest of these is Thoma> 
Caverhill Jerdon, who joined the Madras Medical Service in 
1835, commenced his series of scientific papers with a carefully 
annotated “ Catalogue of the Birds of the Peninsula of India " 
published in 1839 in the Madras Journal of Literature and 
Science, and was ultimately appointed by Government to 
prepare a series of manuals on the Indian Verteurata . The 
way for these manuals had been prepared not only bv his own 
work and that of some of the early pioneers above referred to : 
but also by the publication of several local catalogues, tin* 
earliest of these being Colonel W. H. Sykes’ catalogues of the 
mammalia and birds of the Deccan published in the Proceeding > 
of the Zoological Society of London for 1831 and 1832 respective! \ 
and reprinted in the Journal of the Asiatic Society of Bengal ; 
Major James Franklin’s catalogue of birds collected on the 
Ganges between Calcutta and Benares and in the Vinclhyian 
Hills, published in the same volume in 1831 ; Lieut. 8. 11. 
Tickell’s list of birds collected in the jungles of Borabhum and 
Dholbhtim, published in the Journal of the Asiatic Society of 
Bengal in 1833 ; and Sir Walter Elliott's catalogue of the 
mammals of the Southern Mahratta Country, published in the 
Madras Journal oj Literature and Science in 1839. 

Jordon's first sixteen years in India were spent in varrmis 
parts of the Madras Presidency, including Madras, Nellore. 
the Nilgiri Hills and Tellicherry on the Malabar Coast ; and his 
papers in the Madras Journal of Literature and Science bear 
witness to the vigour of his researches into its zoology. Early 
in 1852 “he was appointed to the 4th Light Cavalry, then in 
the Saugor and Nerbudda territory, with which he served 
during the Mutiny of the Bengal army, where he saw .some 


1 Asiatic Society of Bengal, Centenary Review. Pt. Ill, p, (>7. 
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active service. Peace having been restored, he went to Dar- 
jeeling on sick leave and made himself acquainted with many 
new forms peculiar to the Himalayan range. He then got 
himself "appointed to a regiment in Burma (the IJth Native 
Infantry), and joining via Calcutta. loRt no time in exploring 
this new field. ” In Calcutta he sought and obtained the patron- 
age of Lord Canning for his projected series of manuals on 
Indian vertebrates ; and shortly afterwards he was placed on 
special duty for this work. “He began with his favourite 
subject, Ornithology; the first volume of which, under the, 
title ‘The Birds of India' was published in Calcutta in 1862. 
followed bv the second, in two parts, at intervals during 
1863.” 

“Meantime the author, who had already ‘traversed and 
re-traversed the length and breadth of the continent of India 9 
with the exception of its North-Western portion, availed himself 
of the sanction given him to prosecute his researches in any 
quarter. During the next five or six years he visited the 
Punjab, Cashmere, and all the hill stations of the great northern 
range, and explored the valley of the Sutlej, penetrating as far 
as Chini. The volume of Mammalia did not appear until 1867. 
On the completion of this volume, he repaired to Darjeeling, 
where he occupied himself with the Manuals of Reptiles and 
Fish during the greater part of 1867-68. On the 28th Feb- 
ruary of the latter year he retired from the service : and having 
sent part of the manuscript of the Reptiles to the press, he 
visited Assam and the Khasi Hills. Whilst at Gowhatty, he 
was prostrated by a severe attack of fever from which he never 
entirely recovered. As soon as he was convalescent he hastened 
to Calcutta, and soon after returned to England, where he arriv- 
ed in June 1870,” and died in 1872. “He cared neither for 
fatigue nor privations in his wanderings ; and being gifted with 
the power of rapid and accurate discrimination, he could detect 
at a glance peculiarities of form or habit indicative of a 
difference of species, even in birds on the wing. 

Jerdon's Manual of Reptiles was never published, so far 
as I have been able to ascertain, though Sir Walter Elliot states 
that it w'as printed and the sheets sent home after their author's 
death. And the Manual of Fishes was never finished. The 
former was, however, to some extent replaced even before its 
completion, by Gunther’s “ Reptiles of British India ” prepared 
in London under the auspices of the Ray Society, by whom it 
was published in 1864, and the latter was ultimately replaced 
by Day's “ Fishes of India, ” which began to appear in 1875 
and was completed in 1878. 

] See Memoir of Dr. T. C. Jerdon, by Sir Walter Elliot ; Proceedings 
of the Berwickshire Naturalists' Club , VI; reprinted in second edition of 
“ The Birds of India.” 
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Francis Day joined the Madras Medical Service in 1852, and 
from 1859 to 1862, when he was on duty in Cochin, lie states 
that he spent most of his spare time in collecting specimens of 
the fish along that coast, embodying the results in a volume entitl- 
ed *’ Fishes of Malabar*’ which he published in 1865. In 1869 
the Madras Government appointed him to investigate the possible 
injury to the coast fisheries resulting from the barring by irri- 
1 gation works of seven of the principal rivers of the east coast, 
after which lie was instructed to extend these enquiries into 
Dri.ssa. Bengal, Burma and the Andamans 

He paid a short visit to England in 1870, where he studied 
fish-ladders. On his return he was offered the post of Ins- 
pector-General of Fisheries, with power, when not required by 
Goverment in Calcutta, to travel about the country and collect 
information on subjects connected with the Department, ltis 
time was thus spent from January 1871 to early in 1874, during 
which period he visited every large river in India, and nearly 
the entire coast from Gwadur in Baluchistan to Mergui in 
Tenasserim. 

His account of ‘'The Fishes of India ” as already noted 
appeared in parts between 1875 and 1878. This book dealt 
with a much larger area than did Jerdon’s manuals, which latter 
included only Peninsular India and the country between it 
and the Indus in the east and the Himalayas in the .north. 
Jordon's manuals, .however, afforded a great stimulus to work on 
the Indian Vertebrata. especially birds; and they were soon 
supplemented by G. E. Dobson’s Monograph of the Asiatic 
Chiroptcra ” in 1876. W. V. Legge’s v *' History of the Birds of 
Ceylon ” in 1880. and Eugene Oates’ “ Handbook of the birds of 
British Bunnah ” in 1883; while in 1888-90 James A. Murray, 
already the author of several works on the Zoology of Sind, 
published his Avifauna of British India.” Numerous papers. # 
.moreover, were contributed to the volumes of Stray Feather w, a 
periodical devoted to ornithology which was started in 1872 by 
Allan O. Hume and issued by him from Calcutta till 1888, when 
it came to an end. As complete compilations, therefore, file 
manuals were soon felt to be out of date, and on the recom- 
mendation of the Government of India the Secretary of St$te 
in Council sanctioned the commencement* of the “ Fauna of 
British India” series, under the editorship of W. T. Blanford 
in 1883. The first part of the first volume, on Mammals written 
by Blanford himself, appeared in 1888. The series now in- 
cludes 39 volumes ; but the subject is so vast that it seems 
almost as far as ever from being complete. 

Apart from Strap Feathers and the earlier Madras Journal 
of Literature and Science (1833-78) and Calcutta Journal of 
Natural History (1841-1847) there was up to about this period 
only one journal in India in which zoological work could be 
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published, namely, that of the Asiatic Society of Bengal 1 * * ; and 
large monographic works had perforce to be published separate- 
ly. Most of these were published either as the result of special 
Government action or independently. In 1860, however, Theo- 
bald published his “ Catalogue of the Recent Shells in the 
Museum, Asiatic Society of Bengal ” under the auspices of that 
Society — a work comparatively small in itself but the forerunner 
of a series of the highest importance. After the transference 
of the Society’s Museum to Government such catalogues con- 
tinued to appear, though under the auspices of the Trustees of/ 
Indian Museum. The first of these was Dobson’s Monograph 
of the Asiatic Chiroptera (1876). It was commenced as a 
descriptive catalogue, this itself being a great advance on 
Theobald’s list ; but as it was found to include almost all the 
known Asiatic Chiroptera it was ultimately enlarged so as to in- 
clude the whole of them, thus greatly enhancing its value at com- 
paratively little cost. This volume was followed by Neville’ * 
Mollusc Catologue (one fasciculus only, 1877) and Handlists 
(1878-8 5) never, unfortunately, completed ; and by Anderson 
and Sclater’s Catalogue of the Mammalia (1881-1891). With 
Distant’s Monograph of Oriental Cicadidae, published in parts be- 
tween 1889 and 1892, the series entered upon a new phase in 
quarto, instead of octavo, form and illustrated by carefully exe- 
cuted plates. This was the first of a series of similar monograph* . 
dealing for the most part with marine organisms, which conti- 
nued to be published till the completion in 1914 of Koehler’. 5 ' 
work on the Echinoderms. By that time a regular serial in 
two sizes entitled “ Records ” and if Memoirs ” respectively 
of the Indian Museum, ” which had been started in 1907, was 
well established, rendering the further continuance of sepa- 
rate catalogues unnecessary. In 1916, the publication of these 
Records and Memoirs passed automatically, without change 
of title, from the Trustees of the Indian Museum to the newly 
established Zoological Survey of India; and the Investigator 
Illustrations, which were commenced in 1892 as a separate 
series composed of plates only, were incorporated with the 
'‘Memoirs.” 

In 1886, shortly before the Indian Museum Catalogues had 
reached their full development, the Bombay Natural History 
Society, founded in 1883, began to publish a journal destined 
to play a most useful part in Indian Zoological studies. Its ob- 
ject, as stated in the introduction to the first volume, was to 
“ stimulate lovers of Nature, especially in all parts of this [ i.e. 
the Bombay ] Presidency, to record and communicate their ob- 
servations. In accordance with the character which this Socie- 

1 With its predecessors the Transaction* of the Medical and Physical 

Society and Gleanings in Science , concerning which see Centenary Review 

A.S.B.,pp. 50-51. 
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ty has assumed from the beginning, the aim of its journal will 
be. as far as possible, to interest all students of Nature, ever 
remembering that there are many Naturalists, in the highest 
sense of the term, who have not such a technical knowledge of 
any particular branch of the science as to be able enter with inte- 
rest into questions of nomenclature and the discrimination of 
closely allied species. The Secretaries of the Sections would 
therefore invite sportsmen and others to communicate anything 
interesting or worthy of note, which comes under their observa- 
tion, bearing on the nature and habits of animals or plants.” 
True to these principles, this journal has for the past thirty-five 
years formed the recognised centre, not only in the Bombay Pre- 
sidency but throughout the whole of India, for records of this 
description ; and if of recent years some may feel that there 
has been an influx of dull and technical papers a glance at the 
volumes will show that instead of squeezing out popular matter, 
technical and popular matter have combined to swell their size 
far beyond* their early modest dimensions. And as the techni- 
cal papers deal mainly with the more popular groups, they form 
a most important supplement to the popular contributions. 

In addition to the Indian zoological serials already mentioned 
J. A. Murray appears to have issued jx magazine called the 
Indian Annals and Magazine of Natural Science from the Victoria 
Natural History Institute, Bombay 1 * 3 * * at about the time of the 
first appearance of the Journal of the Bombay Natural History 
Society; a few small papers relating to Zoology have been pub- 
lished from the Madras Museum both in its Bulletins and sepa- 
rately ; and there are now serials issued by Government in 
connection with the Medical, Forest and Agricultural services, 
all of which accept Zoological papers bearing on their respective 
subjects. 

This brief survey of the history of zoology in India is ob- 
viously incomplete. Thus not only does it make no attempt t© 
describe the important work of zoologists still, happily, working- 
in the country ; but, in addition, the valuable marine work done 
by the “ Investigator ” has scarcely been mentioned, and no spe- 
cial attention has been paid to the zoological work of expedi- 
tions such as those of Leonardo Fea to Burma * ; John Anderson 
to Yunnan (1868 and 1875) 8 and Mergui (1881-1882)* theSedbnd 
Yarkand Mission, accompanied by F. Stoliczka ( 1 873-4 ) 6 * the 

1 See preface to his “ Edible and Game Birds of British India” (Lon- 
don and Bombay, 1889). 

* Results published in the Ann. Mus. Civ . Oenova from 1869 onwards. 

3 See “ Anatomical Zoological Researches; comprising an account of 

the zoological results of the two expeditions to Western Yunnan in 1868 
and 1876; and a monograph of the two Cetacean genera, Platanista and 
Orcella 99 (London, 1878). 

* J. Linn . Soc . London (Zool.) XXI-XXII, 1888-89. 

6 “ Scientific Results of the Second Yarkand Mission ” (London 1878- 

1891 ). 
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Pamir Boundary Commission accompanied by A. W. Alcock 
(I896) 1 and J. Stanley Gardiner’s expeditions to the Maldives and 
Laccadives in 1S99-1900 2 and to the Indian Ocean under the 
Percy Sladen Trust Fund in 1905.® But I must not detain you 
further regarding them . It must suffice to point out that an ac- 
count of the biological work of the Marine Survey of India 
forms the eigth chapter of the Indian Museum Centenary Volume 
already referred to ; and that an account of a number of expedi- 
tions will be found in the seventh chapter of the same volume. 

So much for the past. What of the present and the future ? | 

We are met this year in a city which, if it cannot claim to 
have been the home of the first Indian Zoologist, has yet an 
unbroken record of Zoological work going back for nearly a 
century — or indeed for over a century if we can disregard the 
short gap between Bryan Hodgson and Hamilton -Buchanan — 
a record which I venture to think could not be parallelled bv 
many cities other than those Western ones, among whose ancient 
Universities modern science first arose. We see around us 
well stocked libraries and other facilities for research, and may 
even feel something of that “ scientific atmosphere ” for which 
more than one Zoologist in this country has been known to 
pine. No wonder Zoology flourishes here ! What could not 
each of us do with like equipments ! 

To whom, then, is the provision of this equipment due? 
To individuals, not unlike ourselves, or to Government ? Un- 
doubtedly it is in some measure due to both; but primarily 1 
think to individuals filled with a keen desire to learn all they 
could about the country in which they were living and to inves- 
tigate the unknown, not merely to gratify their personal curio- 
sity, but in order to add, for the benefit of all, to the sum total 
of human knowledge. Except in the limited field known as 
Applied Science, where a money standard can to some extent 
be used, it is impossible to determine the value of such inves- 
tigations. Gradually their results become absorbed into our 
general culture, bringing it more nearly into accord with the 
fundamental laws of nature, which are the laws of right living 
and of health. This is sufficiently recognised for assistance to 
be given in aid of the pursuit of knowledge for its own sake by 
the‘ Governments of all civilised countries. But the initiative 
must lie not with an impersonal Government, but with indi- 
vidual persons. 

Thus Knox and Russel, the earliest Zoologists in Ceylon 

1 “ Report on the Natural History Results of the Pamir Boundary 
Commission ” ( Calcutta, 1898 ). 

* *■ The Fauna and Geography of the Maidive and Laccadive Archi- 
pelagoes ” ( Cambridge, 1901-1906 ). 

“ The Percy Sladen Trust Expedition to the Indian Ocean in 1905 
under the leadership of Mr. J. Stanley Gardiner, M.A., ” Trans. Linn. 
London (2 zool.) XII-XVII, 1907 onwards. 
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and India respectively, first made their investigations and 
then obtained assistance from the East India Company in pub- 
lishing them. Hamilton -Buchanan began by making collec- 
tions and observations wherever he happened to be stationed 
and thus acquired the experience which enabled Government to 
detail him for special work which facilitated their extension. 
His “ Fishes of the Ganges ” Appears to have been published 
on his own account. Of his later work done for Government* 
none worth the name was published till long after his death, 

• \vhj‘le the plates have still to be consulted in original. Jerdon 
and Day also commenced their observations independently, 
afterwards obtaining Government help ; Day's first book was 
published on his own account and Jerdon’s earlier papers in a 
Journal issued by a private society, namely the Madras Lite- 
rary Society. 

Thus was it also with the founders of the Calcutta centre 
of Zoological research, none of whom, with the possible ex- 
ception of Edward Blyth, were professional Zoologists at all, 
in the sense of being dependent on Zoology for their livelihood. 
Their Zoological work, as we have already seen, centred round 
the Asiatic Society of Bengal, a private society which was 
supported by thier own Avork and subscriptions, and by those 
of their fellow members. Yet it is to their efforts, and to those 
of their successors, that the provision by Government of the 
facilities for research that we see here is ultimateley due. 

What has been done once can be done again ; and the 
recent work of Col. Stephenson in Lahore, both as an investiga- 
tor and as a teacher, is in itself an illustration of what a com- 
paratively isolated worker can do if he will under more modem 
conditions. 

That isolation, especially from libraries, must involve 
serious difficulties to any investigator is, however, obvious ; and 
in a country of the large size and low average education a ndT 
wealth of India, same degree of isolation is bound to be the lot 
of many, probabty for a number of years to come. What, 
then, can we do to minimise these difficulties ? 

Different circumstances produce different opportunities, 
and as our circumstances are in large measure beyond our 
individual control, so also must it be with our opportunities. 
In India, therefore, where our circumstances are so markedly 
diverse and so often changed, it especially behoves us to keep 
our outlook wide enough to embrace any opportunity for 
research that may preset itself, even though it may not 
permit of the precise type of work towards which we incline. 

And above all let us be thorough. To make a complete 
survey of all work, whether biological, morphological or taxo- 
nomic, done since the last such survey, in whatever field we 
may enter, is rarely easy and will sometimes prove.impossible ; 
to neglect an opportunity because we cannot do this wall some- 



cxlvi Proceedings of the Asiatic Soc. of Bengal. [N.S., XVII 


times be undesirable. But the former should always be our 
aim; and the latter will perhaps not infrequently be one way 
of attaining it. More than half our difficulties, especially in the 
case of isolated workers, are I believe due to the absence of any 
ready means of acquainting ourselves with what has been 
already done. The “ Fauna of British India ” series was ori- 
ginally intended to meet this need in so far as the determination 
of species is concerned : but its earlier volumes have long been 
out of date and require either to be supplemented or rewritten ; 
and the later ones have mostly been prepared by men who* 
never having worked in India, cannot be expected properly to 
appreciate our needs. It thus remains for us to supply the 
need ourselves as best we can. 

Tf our work is to be really thorough we must especially 
guard against the false distinction that is now too commonly 
drawn between morphological and taxonomic zoology. No one 
can hope to be a really good morphologist unless he is also a 
sound taxonomist ; for otherwise he is likely to misunderstand 
anatomical distinctions — as has already happened in the case 
of certain Indian earthworms. No one can hope to be a really 
good taxonomist unless he is also a sound morphologist ; for 
otherwise he is likely to confuse under one name organs cf 
similar position and appearance but different origin, with results 
disastrous to classification and most perplexing to those who 
have to interpret his descriptions without reference to specimens 
which he has named. And both morphologist and taxonomist 
— especially the latter — should he experienced field naturalists. 
I believe, indeed, that it is largely due to the amount of taxo- 
nomic work that has been done without due regard to mor- 
phology and biology that has brought taxonomy into its present 
disrepute in England. Morphology and sytematics are inter- 
dependent and cannot properly be separated either from each 
‘other or from the study of living specimens in their natural 
environment ; though it is only natural that one or other should 
predominate in different pieces of work. In Europe, with its 
comparatively limited and well-explored fauna, morphology 
commonly offers much greater scope for investigation than does 
taxonomy. In India, with its much richer and largely un- 
explored fauna, this is not so, and thus it happens that all the 
greater Indian Zoologists have hitherto been taxonomists. But 
their taxonomic work has been based on careful investigations 
into anatomy and field biology, thereby establishing for us a fine 
tradition. May we worthily maintain it in all parts of the 
country. 

Observations on the luminosity of some estuarine animals 
in the Gangetic delta— By B. Prashad. 

After discussing the various methods of the production of light by 
aquatic animals the author describes the observations made by him on 
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the luminosity of some of the estuarine animals in the Gangetio delta. 
Some doubtful records of the occurrence of this phenomena are rejected 
in view of the present investigations, and all authentic cases observed by 
him are discussed at some length. 

Notes on the occasional absence of the paired fins in fresh- 
water fishes . — By Sundae Lal Hoea. 

The author refers to four abnormal specimens, three of which were 
recently collected in Manipur. The abnormality consists in one case in 
the total absence of the ventral fins ; in two other cases the ventral fin is 
absent only on one side ; while in the fourth specimen one of the pectoral 
fins is absent. Such abnormalities have been considered to be instances 
of genital variations or mutations in fishes. The author regards them as 
cases of injury to the developing embryo. The validity of the two apodal 
srenera Channel and Aprnz is discussed in the light of these observations. 

The fauna of the Loktak Lake in Manipur . — By N. 
Annandalk and S. L. Hoea. 

The Loktak lake is a body of water occupying a shallow depression 
in tlie ManijJur valley. It is almost choked with submerged vegetation 
and a large part of its area is covered with floating islands composed 
largely of grasses and sedges. Tts outflow finally drains into the Chind- 
win river, the largest tributary of the Irrawady. In many respects 
physical conditions are the same as those in the In 16 lake in the Southern 
Shan States, but certain factors are different, notably the chemical 
'Om position of the water. 

The fauna of the two lakes is totally different in facies and composi- 
tion. That of the Loktak lake is entirely paludine. Certain species are 
very abundant, but the number of species is comparatively small and 
very few of these are highly specialized. The two most important groups 
are the fishes and the molluscs, for the lower invertebrates are poorly 
represented. In neither group do we find any real endemic element. 
Perhaps the most characteristic forms are two gigantic Viviparid Gas- 
tropods, Vivipara oxytropia and Lecythoconcha lecythia. These are 
remarkable for their very large but thin shells, which lack the extra- 
vagant sculpture of the Viviparidae of the Inl6 lake. Neither species is 
'•unfilled to the Manipur valley. 

The external ornamentation of the shell in the Vivipa- 
ridae . — By *N. Annandale. 

The ornamentation of the shell in the pond-snails (Viviparidae) is 
partly periostracal (“epidermal”), partly impressed on the outer 
calcareous layers. In the young shell at birth the most important 
feature of the sculpture is the presence in a very definite position of fine 
horny chaetae arranged in three or more spiral rows. These chaeta^ are 
entirely periostracal. They disappear to a large extent in the adult, but 
traces of them can usually be found. The fully developed shell differs 
considerably in sculpture in different genera and species, but the ornamen- 
tation has the same arrangement as in the embryonic shell, that is to say , 
is disposed along the same spiral lines. The sculpture, however, mainly 
affects the true test or calcareous part of the shell. 

The outer layers of the shell are secreted by two sets of glands 
situated at the edge of the mantle, namely, the periostracal glands and 
the calciferous glands. Their functions are indicated in the names given 
them. Corresponding in position with the sculpture we find a series of 
processes, usually minute but sometimes hypertrophied, on the extreme 
edge of the margin. These act as moulding organs in the periostracal 
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sculpture of the embryonic shell and in the adult of certain species in 
which they ore byportrophied (e.g. Vivipara oxytropis) are directly 
associated with the presence of smooth and prominent but hollow spiral 
ridges on its external surface. The more elaborate and more broken 
sculpture of such forms as Taia naticoides and Margarya melanoides is. 
however, not due to the action of these processes, although it correspond* 
in position with them, but is correlated with temporary and partial 
hypertropy of the calciferous glands. 

Notes on the venous system of Varanus hengalensis . — 
By I). R. Bhattacharya. 

The main points calling forth attention in the venous system of 
Varanus bengalensis are the following : — 

(1) In addition to the medianly situated anterior abdominal vein 

% formed by the confluence of two pelvic veins, a well- 

developed and paired system of epigastric veins is present, 
each of the two epigastric viens opening separately into the 
anterior end of the liver of its side. 

(2) A pair of blood vessels which anteriorly become joined together 

to form the main trunk of the hepatic portal system, arise 
each from the renal portal vein of its side, thus establishing 
a direct communication between the renal portal system and 
hepatic portal system. 

(3) The postcaval vein splits into two posteriorly and each branch 

instead of ending in the substance of the kidney, sends 
branches into it and reappears at the posterior ond of the 
kidney and forms a complete loop by junction with its 
fellow of the opposite side. 

(£) The umbilical vein or any vestige of it is not to be seen, at any 
rate in the adult. 

Preliminary observation on the eyes of the amphipod. 
Quadrivisio bengalensis , Stebbing. — By B. Chopra. 

The amphipod Quadrivisio bengalensis , a common species on the east 
coast of India, is remarkable for possessing two pairs of compound eyes 
on each side. In the young each of these pairs is represented by a single 
eye, which later separates into two, the two halves remaining joined 
together for a period. In Indian specimens the minute structure of the eye 
is normal, except for the presence of a number of apparently Glutinous 
bodies connected with the crystalline cone. Cheurent has, however, 
recorded specimens (from underground waters in Zanzibar) in which the 
eyes arc markedly degenerate. 

Morphology and biology of the red cotton bug, Uysdercus 
< cingulatus (Fabr.). — By Hem Singii Pruthi. 

Habits, life history, external and internal anatomy are described in 
detail. 

The pigment giving a general red colour to the insect penetrates 
some of the internal organs also, e.g. testes, stink glands, etc. It cannot 
be extracted by any grade of alcohol. 

Both pairs of wings though well developed are seldom used. The 
movement from plant to plant is affected by walking rather than flight. 

The copulation may last as long as 72 hours and in this process the 
heads of male and female are turned towards the opposite sides. The 
normal activities — food taking and locomotion — are carried on as usual. 

There are very slight changes in the external anatomy during 
development. 
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Like a few other Heteroptera, it has well developed fulera, situated 
on the sides of the clypeus. 

The mesonotum is differentiated into the four typical sclerites — the 
Prescutum, Scutum, Scutellum and Postscutellum — bub the case of Meta- 
notum is unlike that of the majority of Heteroptera. it has only two 
pieces, which is a primitive feature. 

. The pleural sutures present in Heteroptera in general are quite absent 
here. In the hind wings there is an extra vein between the costal apiealib 
and costal decurrens — this is not described by Feiber who names these 
veins. 

The variation in the number of cells of the fore wing is an interesting 
, feature, it may differ in the two wings of the same individual. 

The gonopophyses of the female are much reduced, probably corre- 
lated with the fact that the eggs are laid in loose soil near the base of the 
plant and female has not to pierce hard woody tissues for the purpose. 

The statement that there are only nine spiracles in Hemiptera docs 
not hold good for this insect. In the female a tenth spiracle, though in 
the process of degeneration, is present on the 8fch abdominal segment 

The pharynx lias a characteristic structure adapted to the sucking 
hab't of the bug. It is continuous with the suction canal, formed by the 
two maxilla^. A pedent epipliarynx is absent. 

There is a pair of salivary glands — salivary receptacles as separate 
oigans, are not present. But the arrangement of different parts and 
salivary ducts shows that they are confluent with glands themselves. 

No part of the alimentary canal intervenes between the malpighian 
tubules and the beginning of the rectum. 

Testes are not follicular, but compact, two in number. They lie 
ventral to the alimentary canal and not dorsal to it, as is the case in insects 
generally. Male accessory glands, two in number, assume a huge size 
during the reproductive activity of the insect. • 

Ovaries — one pair — each consist of seven tubules and not eight (as in 
other bugs) ; further all the tubules lie in one plane — both are uncommon 
features. Besides the usual accessory glands and spermatheca, there is a 
peculiar funnel-shaped gland with its duct opening into the lumen of the 
uterus. 

There is an extreme degree of concentration, only two ganglia on 
the ventral nerve card. 

A pair of red bag-like stink glands, connected to each other by :i - 
transverse duct, lie on the ventral wall of the inetathorax, below the 
ventral nerve cord and behind the second thoracic ganglia. • 

The tracheae of the respiratory system were studied after injecting 
them with Indian ink. Curiously the ventral branches of the main 
tracheae of one side were not joining with each other to form the conti- 
nuous ventral longitudinal trunk. This arrangement is not found in any 
insect described in the literature' available. The usual dorsal longi- 
tudinal trunks are present. 


Certain points in the vavscular system of Varan u* bengal - 
ensis, — By G. S. Thapar. 

Our present knowledge of the vascular system of the genus Varanuo 
is chiefly due to Hochstetter and Beddard, but their descriptions do not 
apply to the case under consideration. The noteworthy points in the 
present case are : — 

1. The presence of external jugular veins on both sides in connec- 

tion with the’ anterior venae cavae, These form, as in 
birds, the jugular plexus. 

2. Azygos vein from the right superior vena cava is quite indepen- 

dent vein terminating in the body wall. It has no connection 
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, with the suprarenal portal system, as deseribed by Bed- 

dard. 

3. Peculiarities in the portal system. Besides other branches 
* joining the liver, we find both the branches of the femoral 
vein, unlike amphibia, take part in the formation of the 
hepatic portal system. Pelvic veins of both sides unite to 
form anterior abdominal vein, while the other branch of the 
femoral, unlike amphibia, and other lizards, runs along the 
rectum and after receiving a branch from the hypogastric 
forms one of the roots of the hepatic portal vein. 

1. Suprarenal body lying anterior to the kidneys has its own 
blood supply and forms what is known as suprarenal portal 
system. Beddard’s statement regarding its formation in TV 
griseUs is confirmed for this species as well. Renal portal 
system is considerably reduced, being represented only by 
the hypogastric veins formed by the division of the caudal 
vein from the tail. 

5. A more complete account of the arterial system is given than 
had previously been furnished. The chief points calling 
for attention are : — 

(«) The common origin of the epigastric arteries from the innomi- 
nate (common carotid) and the origin of a branch to the 
liver from the left epigastric only. 

(6) The presence of only the dorsal type of the subclavian artery, 
arising as a single vessel from the right systemic. 

(c) The origin of two visceral arteries from the left systemic before 
its union with the right. 

(tf) The supply of blood to the stomach by two distinct arteries 
— one arising independently from the left systemic and the 
„ other as usual a branch from the mesenteric artery. 


General habits and some systems from the anatomy of 
Lahore Scoiopendrn. — By M. L. Bhatia. 

Scoiopendrn is not abundant in Lahore and it is not therefore easy 
to obtain the specimens. In summer and spring their number is com* 
paratively larger. Division of the body into segments and large number 
of legs help in rapid locomotion, consequently the legs of the animal are 
powerful and divided into distinct joints. 

From shape and structure of the head appendages Scoiopendrn 
appears to be a powerful carnivorous animal able to wage war with 
large insect tribes. The animal has got a number bf slit-like respiratory 
openings which are nearly laterally situated on alternate segments in 
pleura. Their number and position is constant in all the animals. 

Internally the alimentary canal is a straight tube, and can be 
conveniently divided into oesophagus, crop, midgut, etc. A pair of 
convoluted malpighian tubules lie on the sides of the alimentary canal 
and enter in to it between the segments 19, 20. Two pairs of salivary 
glands are situated laterally to the oesophagus each having a definite duct 
of its own. 

The nervous system consists of a ring-like structure in the anterior 
region forming an oesophageal collar round the oesophagus. Supra- 
oesophageal mass or the brain proper is represented by two pear-shaped 
quadrilobate masses, touching each other at their bases. The suboeso- 
phageal ganglion is a thick compound structure from which nerves for 
four pairs of head appendages or jaws arise. 

From the suboesophageal ganglion runs the double ventral nerve cord, 
uniting with each other in the centre of each leg-bearing segment to 
form ganglia. Every segment has its owm nerve supply from the 
ganglionic swellings. 
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An instance of convergent evolution in Coleoptera. — By 
S. Maulik. 

Ihe present paper aims at describing two remarkable beetles, one 
from the Garo Hills, Assam, and the other from Barkuda Island, Chilka 
Lake. In structure they differ considerably, but they bear a close resem- 
blance in the extraordinary development of the terminal joints of both 
maxillary and labial palpi. This may be regarded as an interesting 
instance of convergent evolution. One of the beetles belongs to the 
family Malacodeimidae and the position of the other is doubtful. 


On the systematic position of a new genus Rewaridrilu s* 
from Benares . — By H R. Mehra. 

1. The distinguishing characters . — The dorsal setae begin in the 
second segment, are eapilliform and uncinate ; the ventral setae unci- 
nate only ; the penial setae are the ventral setae of the 7th segment. 
The clitollnm occupies segments 7 and 8. The male genital aperture is 
a large median quadrangular depression on the ventral surface of the 
T tli segment. The two vasa deferentia open separately in the male 
aporture; they are long tubes, the terminal portion of each of which is con- 
voluted and enclosed by a covering of muscle fibres to form a structure not 
unlike the coelomic sac of some Tubificids ( Kawatnuria and Branchiura). 
The atrium is the swollen portion following the seminal funnel, which 
opens in the 6th segment, and is surrounded by the prostate. The 
^penri sac formed by the backward extension of the septum ? and ovisac by 
that of the septum & resemble those in the Naididae. Testes and ovaries 
lie on the septa and 'J respectively and the spermathecae in segment 6. 

2. The question of the systematic position is beset with some 
difficulties. With respect to the position of the genital organs *and the 
nature of the sperm- and ovi-sacs the worms come near the family Naidi- 
dae, but in the structure of the male deferent apparatus, prostate and 
coelomic sac they approach the Tubificidae. The latter structure is 
different from that in Kawamuria and Branchiura owing to the atrium 
not being enclosed in it . There is no para-atrium also. Tn possessing 
one median male opening they resemble the Bothrioneuron. 


On a hitherto unrecorded vein and an artery in the circu- 
latory system of the common Indian frog, liana iigri*- 
net. — By C. Ahuja. 

1. The so-called oesophageal artery of the frog has not been 
observed arising directly from the systematic arch. On the other hand, 
there is a distinct branch of the “ Occipito- Vertebral Artery ” going to 
the oesophagus. 

2. A fairly conspicuous vein joins the renal portal vein a ljttle 
above the point where the femoral vein bifurcates into the pelvic and 
the renal portal. It is proposed to give a separate name to this. 

3. A buff-coloured glandular body of a large size, somewhat conical 
in shape, lying immediately anterior to the heart, has also been observed. 


Parthenogenesis in the Braconidae (Hymenoptera ). — By 
M. A. Husain. 

Parthenogenesis is known to occur in a number of insects belonging 
to the order Hymenoptera ; but there seems to be no record of the occur- 
rence of this phenomenon in the family Braconidae. While breeding 
Microbracon ap a parasite of Earias jabia and E. insulana , it was found 
that all the eggs laid by certain females developed into males only. 
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further observations proved conclusively that all unfertilised females 

laid eggs that developed only into males. 

In addition to the scientific interest this phenomenon is of great im~ 
portance^in applied entomology. 

Section of Botany. 

President:- Professor B. Sahnl M.A.. I). 8c. 
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INTRODUCTION. 

It lias' probably occurred to other botanists here present, 
as it has to myself, that the study of extinct forms of plant 
life has hitherto occupied, in Indian Botany, only a very sub- 
ordinate position. From the geological side, of course, the 
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fossil plants of India have received a great deal of attention. 
Indeed, it is to the geologists that we owe not only the 
wealth of material now available, but also the first comprehen- 
sive account of this valuable material. To the geologist, how- 
ever. the importance of a fossil plant centres round its value as 
an index of the age of a stratum. The structure of the relic is 
to him a comparatively trivial matter, and the name applied 
to it is no more than a mere symbol. The botanist, on the 
other hand, is mainly interested in its structure and affinities, 
/or he regards it as a stage in the evolutionary history of plants. 
To him. therefore, even the name that is applied to a fossil 
is often a matter of real concern, lest it should convey a mis- 
leading impression as to our actual knowledge of its relation- 
ships. 

My own interest in palaeobotanv raises the hope that I 
may help to bring this fascinating subject more prominently 
to the notice of my countrymen; and perhaps even succeed in 
inducing a farger number of them to turn their attention to the 
rich field that it offers for original investigation. With this 
end in view I propose to devote my address to a brief review 
of the present position of Indian palaeobotanv. 

Before proceeding further J wish to make it clear that by 
contrasting, as I have done, the geological and the botanical 
standpoints in palaeobotany, I do not in any sense venture to 
compare their intrinsic values. And J repeat, as indeed will 
also be clear from what I have to say. that without the energy 
and the resources of the Indian geologists the science of fossil 
plants in this country’ would have been practically nowhere. 
At the same time it will, T think, be agreed that it is only by a 
combination of the two points of view that the best scientific 
results can be obtained. 

HISTORICAL SKETCH. 

The history oi*our knowledge of Indian fossil plants is for 
the most part embraced by the publications of the Geological 
Surve.v of India, 1 * * * w hich was founded in the middle of last cen- 
tury’. Long before that time, however, thegretyt French palaeo- 
botaniwt Ad. Brongniart (Brongniart 1828, 1828 37) had describ- 
ed it few fossil plants from this country. In 1839 J. F. Rovle 
(Rovle 1839), in his well known “Illustrations of the Botany' 
and other Branches of Natural History of the Himalaya Mount- 
tains/ 5 included figures of some fossil plants, which were sub- 
sequently re-examined by the late Dr. E. A. Newel! Arber 
(Arber 1901), who also described (Arber 1905) the British Mu- 

1 Besides numerous references in the earlier volumes of the Journal of 

the Asiatic Society of Bengal and a few in European journal# such as the 

Quarterly Journal of the Geological Society, the Geological Magazine, 

and others. 
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seum collection of Indian Lower Gondwana plants in his mo- 
nograph of the Glossopteris Flora. In 1850 McClelland pub- 
lished the “ Report of the Geological Survey of India for the 
session 1848-49 ” (McClelland 1850) including some figures and 
descriptions of Indian plant-remains. Ever since then the 
work of the Survey has been one of ceaseless activity., as is 
witnessed by the mass of information that is now available on 
all the different aspects of Indian geology. As regards the 
palaeobotanical aspect, with which we are here mainly con- 
cerned, enough material had already been collected for the c 
completion in 1886 of a monumental work in four volumes, 
entitled the “ Fossil Flora of the Gondwana System ” (Oldham 
and Morris 1863 ; Feistmantel 1876-1886). This was the result, 
chiefly, of the labours of Dr. Ottokar Feistmantel; a portion of 
the first volume had already been published as early as 1863 
by Dr. T. Oldham and Prof. O. Morris. The chief value of 
this work consists in the illustrated descriptions of the more 
prominent types of Gondwana plants known at that time. The 
descriptions were based upon collections made in different parts 
of Peninsular India by Feistmantel himself, by Griesbaeh, 
Stoliczka, Waagen, King, the brothers H.F. and W.T. Blanford 
and many others. 

The greater part of what we now know as the Gondwaim 
Flora had thus been worked out before Feistmanters retire- 
ment in 1885. But important additions were subsequently 
made to the collections of the survey not only from various 
parts of the peninsula but notably from Kashmir, where plant- 
bearing deposits of palaeozoic age were first discovered in 1902 
by Dr. Noetling at a place not far from Srinagar (see Holland 
1903, p. 22). In these plant-bearing strata of Kashmir. Dr. 
Hayden (Hayden 1907) and Mr. Middlemiss (Middlemiss 1909) 
recently discovered fresh specimens, and to the latter author 
We also owe the discovery of a number of other localities in 
Kashmir where plants of a similar age were found by him only 
about ten years ago (Middlemiss 1910. 1911). 

In the meantime, the science of palaeobotany had made 
far-reaohing progress, both on account of the mass of newly 
discovered material and of improved methods of investigation. 
FefetmantePs descriptions and interpretations, although an 
admirable piece of work at the time of publication, had left 
much to be desired from the point of view of the modern 
palaeobotanist. It was therefore desirable that the newly 
acquired specimens of Indian Gondwana plants should be des- 
cribed, and many of Feistmanters original types re-examined. 
This task was carried out in Europe, chiefly by the late Pro- 
fessor R. Zeiller at Paris (Zeiller 1902) and, more recently, by 
Professor A. C. Seward, with whom I had the privilege of shar- 
ing part of this interesting work at Cambridge (Seward 1905, 
1907, 1912 ; Seward and Sahni 1920). 
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I have hitherto referred only to the plant-remains of the 
C4ondwana System of India. While these undoubtedly form 
the bulk of the Indian collections there still remain to Ipe men- 
tioned a very considerable number of plants of Tertiary and 
Post-Tertiarv age. Numerous references to these will be found 
scattered over the pages of the Records and M ernoirs of the 
Geological Survey from the earliest volumes onwards. Here 
are included, for the most part, petrified woods of dicotyledons 
and monocotyledons, which occur plentifully in certain parts 
of India and Burma : as well as numerous impressions of leaves. 
Ifruits and seeds, also of angiospermous plants. These have 
come from the Karewa deposits of Kashmir (God win- Austen 
1864; Middlemiss 1911) and other beds of Tertiary age in the 
Punjab, Bind, Baluchistan (H. B. Medlicott 1864 ; Feistmantel 
1882 ; Vredenburg 1908 ; Pilgrim 1908), Burma (Theobald 1869 ; 
Holland 1909, p. 46 ; Cotter 1908, 1909 ; Stuart 1910 ; Pilgrim 
1910; Holden 1916), Assam (Seward 1912 1 ) and the Bombay 
Presidency «( Wynne 1868, 1869; W. T. Blanford 1872). Lastly, 
mention may also be made of the geologically quite recent 
submerged forests on the island of Bombay and on the Tinne- 
velli coast, which almost bring us to the history of our own 
times (W. T. Blanford 1878; H. B. Medlicott 1881 ; La Touche 
1920). 

I wish to bring the fact prominently to your notice that 
these Tertiary and Post-Tertiarv plants of India practically all 
remain uninvestigated, and to suggest that they would "well 
repay the trouble of a critical examination. 

At the other extreme in point of age we have also a few 
fragmentary plant-remains recently discovered by Hr Hayden 
in the West Himalayan province of Spiti (Hayden 1904). They 
are of interest as the earliest known Indian fossil, plants which 
are determinable with any approach to accuracy. Their posi- 
tion in the sequence of strata probably corresponds to thtf 
Middle Carboniferous of the European stratigraphical scale. 

THE NATURE OF THE MATERIAL. 

Unfortunately, the plants that have come down to us in 
the fossil condition are only in rare cases preserved in suck a 
manner as to reveal their internal anatomy — and herein lies the 
chief difficulty with which the botanist has to contend. This 
difficulty is all the greater in India, where the number of petri- 
fied plahts yet discovered is disappointingly small. By far the 
great majority of Indian fossil plants are merely the impressions 
of detached leaves or other fragments, and these naturally do 
not show more than the outward form and the surface features, 
such as the venation in the case of a leaf. In quite a number 
of so-called impressions, however, it is possible, after suitable 
treatment, to make out the structure of the epidermal layer in 
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considerable detail ; and impressions of sporangiferous fronds 
will sometimes yield microscope preparations of sporangia 
and spores which go a long way towards establishing the iden- 
tity of otherwise unrecognizable fragments. It is needless to 
emphasize the value of such determinations both to the strati- 
graphical geologist and to those interested in the geographical 
distribution of the floras of the past. The investigation of 
fossil cuticles, although hitherto carried out in a relatively 
insignificant number of species, has already brought welcome 
additions to our knowledge of Indian fossil plants (Holden 
1915; Seward and Sahni 1920). and promises to yield a rich 
harvest of results. 

PHYSICAL CONDITIONS DURING FORMATION OP 
PLANT-REARING DEPOSITS OP INDIA. 

Before I pass on to a treatment of the fossil floras of 
India, it may be of some interest to visualize the physical condi- 
tions, climatic arid topographical, that obtained during the 
times when these floras lived and died. 

The great triangular peninsula of India, where the majori- 
ty of the known fossil plants were discovered, is one of the 
most ancient land-surfaces of the' globe. During the Mesozoic 
era it formed part of a vast continent which stretched from South 
America, through Africa to Australia. Ir thus covered the 
enormous area now occupied by the South Atlantic and Indian 
Oceans. This Southern Continent, which carries the Indian 
name of Gondwaualand was bounded on the north by an exten- 
sive ocean separating it from an equally vast northern land-mass 
which joined up the present continents of North America and 
Eurasia. With the dawn of the Tertiary era. however, there 
came earth-movements of a violent character. These results I in 
& break-up of the Gondwana Continent, the greater part of it 
being engulfed by the ocean, leaving the isolated peninsulas 
of South America. Africa. India and Malaya, and the Austra- 
lasian Archipelago with its island continent of Australia, 

These are a few of the fundamental results of a critical 
examination of the rocks composing the scattered remnants of 
Gondwaualand; and paleobotany, it may be claimed, has contri- 
buted handsomely to their achievement. The testimony of the 
rocks points unmistakably to an analogy in the physical con- 
ditions in India, Australia and South Africa during Mesozoic 
times. 

During part of the Upper Carboniferous age the Gondwana 
Continent was visited by glacial conditions which have left evi- 
dence of their wide -spread character. The extent of the area 
t-hus affected can be imagined from the fact that at a level in 
the st ratigraphical scale corresponding to the Upper Carboni- 
ferous of Europe there occurs in Australia. Tndia, South Africa 
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and even South America a glacial deposit of a remarkably uni- 
form character in all these distant countries. Following this 
period of intense cold, which must have either destroyed all 
life or driven the inhabitant? to less inhospitable climates, 
there supervened an era of peculiar earth -movements, result- 
ing in the formation of numerous fresh -water lakes by the 
subsidence of large tracts of land. The thick series of sedi- 
ments that were brought down by the rivers and deposited in 
these lakes are known in India as the Oondwana System of 
^ocks. In these sediments are found buried numerous remains 
of the terrestrial plants and animals that were swept down by 
the rivers during periodical floods. The Gondwana rocks, 
therefore, are a most valuable record of the terrestrial life that 
existed during the successive geological epochs from the Upper 
Carboniferous till the Lower Cretaceous. 

The geologists further tell us that towards the close of the 
Cretaceous era an enormous tract of country, of which the 
present Deccan plateau is only a small remnant, was covered 
up by an intermittent series of lava-flows which probably 
welled up from volcanoes of the fissure type. At intervals 
there occui^ between the successive sheets of lava, some fossili- 
ferous deposits of lacustrine or fluviatile origin, known as the 
Inter-Trappean Beds. These sedimentary beds are, as Prof. 
Wadia expresses it. “valuable as furnishing the history of 
“the periods of eruptive quiescence that intervened between 
“the successive outbursts, and of the animals and plants that 
‘‘again and again migrated to the quiet centres” (Wadia 
1919, p. 197). 

Tlie fossil remains of the plants that have lived in these 
regions since the dawn of the Tertiary era have been discovered 
in a series of deposits whose outcrops are widely scattered. 
They have been found in the peninsula of India in Sind, Guja- 
rat, Travancore and along the east coast. In the extrapenin- * 
sular area they oe 9 ur in Burma, the N.W. Himalayas and 
Baluchistan. 


INDIAN FOSSIL FLORAS. 

We may pass now to a consideration of the more impor- 
tant types of vegetation that flourished during the successive 
geological epochs in this part of the earth’s surface. 


/. Precambrian . 

Quite recently certain fossils discovered in Indian rocks 
f( , , , regarded as of Cuddapah age have been 

ua apa . referred to the genus Cryptozoon (Vreden- 

burg 1921), which is already known from Pre-Cambrian and 
later rocks in North America and Australia. The name Crypto - 
zoon is misleading, for the specimens are believed to oalca- 
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reous algae (Pirsso n and Scliuchert 1920) and not the remains 
of animals, as the name would lead one to suppose. As regards 
the Indian specimens, before a thorough examination is made 
it would be rash to deny their vegetable nature, but the few 
specimens that 1 have seen superficially through the courtesy 
of Prof. H. O. Das-Cupta, do not appear to be convin- 
cing. 

Although supposed traces or plants have been discovered 
Vi , h in India in rocks of Vindhyan age. a caro- 

ln lyan ‘ ful examination has always led to their rejec 

tion as evidence of vegetable life (Vredenburg 1908). These so- 
called “fucoid” makings show only a treacherous resemblance 
to certain Thallophytic plants, and are in reality probably the 
tracks of some obscure aquatic animals. 

1 1 . Silurian . 

c,., ... About sixteen years ago Dr. Havden dis- 

covered some fossils, regarded by him as 
plant-remains, in the lowermost beds of the Silurian system of 
Spiti (Hayden 1904, pp. 24, 32) , but unfortunately they are so 
badly preserved that their botanical value is very doubtful. 

II J. Carboniferous. 

The earliest Indian fossil plants which it is possible to 
~ . col ... identifv with an v approach to accuracy were 

Po Senes of Spit,. ^ Covered by Dr . Hayden in Spiti 

(Hayden 1904, p. 47). They were collected near the village of 
Po which is situated on the Spiti River a large tributary of 
the Upper Sutluj. The fossils, however, are only fragments of 
sterile leaves. They were examined by the late Prof. Zeiller 
i who, while hesitating to identify them specifically, compared 
them to some fern -like plants from the Oulm of Australia and 
Europe. 1 

In the absence of sporangia and other data it is impossible 
to say whether the plants in question are true ferns or fern-like 
seed-bearing plants. The meagre evidence afforded by these 
fragments did not throw much light upon the exact age of the 
rocks in which they were discovered, but the more recent work 
of Middlemiss tends to show that the rocks are of Middle Car- 
boniferous age (Middlemiss 1910, p. 223 ; Hayden 1910, p. 261 ). 


1 (a.) Rhacopteria ovata McCoy = j?. inaequilatera O. Feist. ( non 
Goepp. sp.) from the Culm of Smith’s Creek, Port Stephens, and Arowa, 
IST.S.W. 

( b .) Sphenopteridium furcillatum Ludwig (pp.) from the Culm or 
Devonian of Hesse-Nassau. 

(c.) Spkenopteris rigida Ludw. from the Culm or Devonian of Resse- 
N assart. 
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These fern -like plants are therefore distinctly older than the 
oldest flora of the Gondwana System. 

We come now to the floras of the Gondwana System, itself. 
The accompanying Table (Table I) shows the composition of 
the more important fossil floras of India. 

As a glance at the Table will show, the great majority of 
the known species of Indian fossil plants come under the Gond- 
wana System, which itself embraces a number of fairly well- 
marked floras. 

a I said at an earlier stage that there is evidence of wide- 
spread glaciation in Gondwanaland towards the close of the Pa- 
laeozoic era. Although primarily derived from the existence of 
indubitable marks of ice action, this conclusion is supported 
by the total absence of all signs of life in the deposits in ques- 
tion. But as soon as there was a return to a warmer tempera- 
ture the desolate waste laid bare bv the retreating ice was in- 
vaded by life, for in the strata immediately overlying the gla- 
cial deposits *are found the fossil remains of a few plants and 
animals. 


These plants constitute the Talchir flora, the earliest of 
Talchir the Gondwana Series. The Karharbari stage 

Ivarharbari. immediately overlying the Talchir contains 

a much richer assemblage of plants, and a ho 
coal seams — facts pointing to climatic conditions well suited to 
the growth of a copious vegetation . But the few plants* that 
have been found in the Talchir stage have a special interest at- 
taching to them, for they were among the pioneers of the invad- 
ing army that was soon to colonize the land. 

The question may naturally be asked : Were these early 
arrivals structurally better fitted than their followers for a 
place in the vanguard of the advancing host ( If so. wljat 
advantage did they possess over the others, that enabled them 
to preceed them in their migration ? 


For a complete, solution to the question we must await 
further information about the organisation of these interesting 
plants — at present our knowledge of them is almost confined 
to isolated leaves and stems which do not carry us very far. 


But it has for some time been suspected that at least one of 
these early Gondwana plants bore seeds that had very much 
the same appearance as the w inged fruit or * samara ’ of the 
modern elm ( Ulmus ). The conjecture is at any rate worth 
hazarding that the easy dispersal of the seeds through the 
agency of the wind may have been a factor concerned in the 
early arrival of at least one of these plants. A number of seeds 
of this kind, appropriately called Samaropsis, have been found 
in the Talchir, Karharbari, Raniganj and Panchet beds in asso- 
ciation with leaves of Cordmtes and Gangamopteris . They have, 


however, not been seen actually attached to either of these 
plants. Other seeds of a similar age. differing in the possession 



clx Proceedings of the Asiatic Soc. of Bengal . [N.S., XVIT, 


of a narrower wing, are known as Cordaicarpus , but these, like 
Samar opsis , give no clue as to nature of the parent plant. The 
question of the attribution of all these seeds is therefore 
shrouded in mystery. 

From the Karhabari beds Feistmantel had figured a 
peculiar-shaped scale-like organ to which Dr. White gave 
the name Arheiia ; indica , and this now becomes especially 
interesting in the light of a recent discovery. Certain scale-like 
organs somewhat similar to the Indian Arberia were described 
only a couple of years ago by the Swedish geologist Lundqvi^t 
from rocks of a similar age in Brazil (Lundqvist 1919), and these 
sho^v some Cordaicarpus seeds in organic connection. The point 
that I wish particularly to bring out is that these flat winged 
seeds are borne upon recurved pedicels suggesting a pendulous 
attachment favourable for dispersal by the wind. That Arbe- 
ria indica also bore reproductive organs, as hinted long ago bv 
Feistmantel, and. moreover, that they were seeds of the Sama- 
ropsis or Cordaicarpus type, is at any rate a plausible sugges- 
tion. But the identity of the parent plant still remains obscure, 
for Arberia itself is only known in the detached condition. The 
choice seems to lie between Gangamopteris and Cordaites , with a 
strong presumption in favour of the latter, for Gangamopteris 
has not been found in India above the Raniganj beds, while 
both Cordaites and Samar ops is persist up to the Parsora 
stage (See Table II.) 

It will be noticed from the Table that the Karliarbari flora 
contains a relatively very large number of plants whose affi- 
nities are unknow n. 

In the year 1902 Dr. F. Noetling, then of the Geological 
Survey (see Holland 1903, p. 22), made an important dis- 
covery of Lower Gondwana plants at Khunmu, near Srinagar 
in Kashmir, thus extending considerably to the north the 
known northern boundary of the Gondwana continent in 
this region. Dr. Noetling’s small collection from Khunmu, 
which was later supplemented by Dr. Hayden from the 
same neighbourhood and by Middlemiss from several other 
localities in Kashmir, is particularly interesting. Among the 
half -a dozen species discovered in a short time from Kash- 
mir there are at least two or three which are entirely new to 
Gondwanaland. Of these, Gangamopteris kashmir ensis closely 
resembles G. cy diopter oides , but the species of Psygmophyllum 
(P. Hollandi and P. Haydeni) are not easily identified with any 
known Gondwana plants. It may be that these species will 
later on be discovered in more southern regions. On the other 
hand, it is possible that in this northern maritime province of 
Gondwanaland, which presumably enjoyed a more equable 
climate, there flourished a vegetation somewhat different from 
that in the interior of the continent. Any further light on this 
question would be of considerable interest. 
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IV. Permian . 

In the next higher stage, Barakar, two new groups, the 

Barakar Sphenophyllales and the Cycadophyta make 

their appearance. The Cycadophyta. are a 
phylum of Gymnosperms worthy of note as "the most credited 
ancestors of a race that adopted angiospermy. Although they 
seem already to have made their appearance in the end of the 
Palaezoic era, it was not till Jurassic times that they attained 
their maximum development. The Equisetales are supple - 
fhented by the genus Phyllotheca ; important additions are also 
to be noticed in two woody stems ( Dadoxylon spp.) which are 
the earliest plants with interna) structure preserved yet described 
from India ( Holden 1917). One of these stems may well have 
borne the leaves known as Cordaite s* Hislopi . 

The Ironstone Shales have yielded only some badly pre- 
served plant-remains, but the Raniganj beds 
overlying them contain a rich assemblage 
largely made up of plants with net- veined 
leaves. Clossopteris is here seen its best development, several 
of the species being confined to these beds, while Gangamopteris. 
as far as l know, appears in the Indian flora for the last 
time. 

V. Triassic. 


Ironstone Shales ; 
Raniganj! 


Panchet. 


With the end of the Raniganj stage we approach the close 
of the Palaeozoic era. At about this time 
the rich vegetation of the Raniganj period 
appears to have met with adverse conditions, for the rocks of 
the succeeding Panchet stage have yielded a decidedly poor 
flora. Indeed there is independent (petrographical) evidence 
of another period of intense coLd at a time roughly correspond- 
ing to the Triassic of Europe. We further know from similar ' 
-n evidence that the close of the Lower Gond- 

wana Period, represented by the Parsora 
stage, was in India probably visited by a dry desert-like climate. 

The effect of these unfavourable climatic conditions upon 
the vegetation of the land is visible beyond mistake. Of the 
varied assemblage of plants which were responsible for the 
formation of thick seams of coal in the eaxiier strata we have 
now only a few stray representatives. Glossopteris } Schizoneura 
and Cordaites appear to have been among the hardiest survivors. 
They trace their history far back in the Gond wana period, 
and it is interesting to note that Samaropsis , as well as certain 
detached scales with an entire or lacerated margin, have kept 
them faithful company. This association through these long 
ages is. probably of significance in the correlation of these 
fragmentary plant-remains. 

Perhaps the most remarkable event of this period is the 
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appearance in these regions of two new forms, Cladophlebis 
denticulata and Danaeopsis Hughesi. Of these the former is a 
fem that enjoyed an almost world-wide distribution in Meso- 
zoic times, especially in the Jurassic period. Danaeopsis Hu- 
ghesi — a large fern-like frond, which by its whole appearance 
strikes me as being only a giant Thinnfeldia — is characteristic 
of the Upper Triassic and Rhaetic periods ; it has been record 
ed also from South Africa, Tonkin, China and Australia. 

The small assemblage of plants found in the Parsora beds 
of* India is thus full of interest. There is here a mixture of 
the past and the future : the past is represented by the typi- 
cally Palaeozoic forms Glossopteris and Veriebraria. Schizoneura. 
Cordaites , Samaropsis and the peculiar Squamae ; the future is 
heralded by Cladophlebis denticulata , a pre-eminently Jurassic 
species. It is significant that the beds containing this mixed 
flora were included by Feistmantel in a Transitional Series 
(Middle Gondwana) intermediate between the Lower and Upper 
Gondwana. 

Taken as a whole, however, — and this is a fact I wish parti- 
cularly to emphasize — the flora of the Parsora beds of India, 
shows a much greater affinity with the earlier floras than with 
that of the Jurassic period. 

In a masterly address dealing with the geographical distri- 
bution of the former vegetations of the world Prof. Seward 
arrived at some far-reaching conclusions, one of which I may 
be allowed to quote : — 

44 As we ascend [from the Rhaetic] to the Jurassic plant-beds 
4 4 the change in the vegetation is comparatively slight, and the 
; same persistence of a well-marked type of vegetation extends 
4 into the Wealden period. It is a remarkable fact that after the 
4 Palaeozoic floras had been replaced by those of the Mesozoic 
4 era, the vegetation maintained a striking uniformity of charac- 
4 ter from the close of the Triassic up to the daw n of the 
‘ Cretaceous era.” (Seward 1903, p. 837.), 

During the seventeen years that have passed since the 
occasion on which these words were spoken, our knowledge of 
the floral of Gondwanaland has considerably increased, and this 
we owe very largely to the work of Professor Seward himself. 
Tfie truth of the statement just quoted as applied in a general 
sense, has been demonstrated in the case of several countries 
whose floras have been worked out more fully in recent years. 
This general correspondence between the Rhaetic and Jurassic 
floras is well seen in Queensland. Th& Ipswich and Walloon 
series of Queensland have been referred to a Rhaetic and 
Jurassic age respectively (Walkom 1917, p. 28; 1918, p. 81), 
but the general faoies of the two floras is not very dissimilar. 

When we come to the corresponding Indian plant-beds, 
however, the case is entirely different. Of the half-a-dozen 
plants known from the Parsora beds, which Mr. Cotter has re- 
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eently classed as Rhaetic (Cotter 1917), there is only one species. 
Cladophlebis denticulata , that occurs in the Jurassic rocks. On 
the contrary, there are at least three important genera, Cor - 
denies. Glossopteris , and Schizoneura , which not only* do not 
occur in India above the Rhaetic. but are represented in the 
Parsora beds by species that can be traced as far back as the 
Talchir and Karharbari beds, of Carboniferous age. 1 

There remain only two species, namely, Thinnfeldia odonto- 
pier aides and Danaeopsis (? Thinnfeldia ) Hughesi , and these 
are generally reckoned as characteristic of Triassic and Rhaetic 
* rocks. 

The main point is this : whereas in Europe and elsewhere 
the revolution from an essentially* palaeozoic to an essentially 
mesozoie vegetation occurred during the course of the Triasso- 
Rhaetic period, thus dividing the flora of that period into two 
distinct facies, in India this change did not come about till the 
end of the Rhaetic age. The entire Triasso-Rhaefcic flora of 
India, therefore, has a uniform and essentially palaeozoic facies, 
and the change to the Jurassic flora is abrupt. 

Before leaving the subject of the Lower Gondwana floras 1 
may draw your attention to two other features in which the 
Rhaetic flora of India, as far as it is known, differs notably 
from that of Europe Australia and other park of the world. 
These are, firstly, the entire absence of Ginkgoales, and, second- 
ly, a marked general paucity in the number of species. The 
contrast is specially strong with Queensland, from which 
country alone at least thirty -four species have been recorded 
(Walkom 1918, p. 0(5, Sahni 1920, p. 21). And it is worthy of 
note that as manv as seven of them are Ginkgoales (species of 
Ginkgo and Ben era), while Cordailes and Glossopteris are con- 
spicuous by their absence. 

While this paucity of data regarding the Parsora ‘flora 
should be taken as a note of caution, the abolition of the Middle 
Gondwanas as a distinct series, and their inclusion as a part 
of the Lower Gohdwanas — a change recently introduced by 
Mr. Totter -is a step thoroughly supported by the available 
nalaeobolanical evidence. 


VI. Jurassic. 

As soon as we enter the Upper Gondwana peiiod we are 
transported into a vegetation strikingly different from that of 
the Lower. The Cordaitales have gone for ever. So also the 
Glossopterids, along with a host of other fern like plants, the 
majority of which arc under suspicion as being Pteridosperms. 


1 Among these species I have neither included Vertebraria indica 
which is known to belong to Glosaopteria , nor Samaropsis and the Squamae 
for these may prove to be portions of Cordaites and Glossopteris , 
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The Equisetales, once an important element in the vegetation, 
have dwindled to the single genus Equisetites t which has a dis- 
tinctly modem look in contrast to ScMzoneura. The true ferns 
now claim an important place, for they are not only more 
numerous but are sufficiently differentiated to be assigned to 
a number of recent families. It is noteworthy that all the 
fern-species, with the exception of Cladophlehis denticvlata , are 
different from the previous ones. The Cycadophyta, although 
they originally appeared as long ago as the Barakar ajge (Lower 
Permian), had throughout the Lower Gondwana Period occu - 1 
pied only a subordinate position in tke flora. Now they 
actually dominate the vegetation. But they are not destined 
long to enjoy this mastery, for a rival group, the Conifers, has 
also appeared on the scene, and will turn the tables against 
them in the end. Finally, it is satisfactory to note that the 
hostile ranks of the Species Incertae Sedis have suffered heavy 
losses. 

The sharp contrast between the floras of the Lower and 
Upper Gondwana which was pointed out long ago by W. T. 
Blanford (1885, p. 42) is visible at a glance in Table JI. which 
shows the vertical range of the more important genera. The 
plants have here been grouped according to our present know- 
ledge of their systematic positions. It will be apparent that 
certain of these groups fall almost entirely in the Lower Gond- 
wauas while the remainder are practically confined to the 
Upper Gondwanas. The Cordaitales, Equisetales and the Glos- 
sopterids, along with a large number of fronds of uncertain 
affinities, are concentrated in the Lower Gondwanas. The 
Upper Gondwanas have practically monopolized the Cycado- 
phyta and Conifers, as well as the True Ferns. 

I do not propose to enter into detail with regard to the 
oonstitution of the Upper Gondwana floras. The rocks corres- 
pond in stratigraphical position to the Jurassic and Lower 
Cretaceous of Europe, and the entire assemblage of plants 
shows a close general resemblance to the Jurassic and Wealden 
flora, not only of other parts of Gondwanaland, but also of the 
northern hemisphere. 

The most important groups of the Rajmahal flora are the 
R&jmahal; Kota; Cycadophyta and the True Ferns. In the 

Jabalpur. succeeding floras, Kota and Jabalpur, both 
these groups suffer a decline and gradually give place to the 
Conifers, which in the Jabalpur stage occupied much the same 
position as the Cycadophyta did in the Rajmahal stage, or the 
Angiosperms do at the present day. 

In the Rajmahal stage the Cycadophyta are represented 
by a large and varied assemblage of fronds, both simple and 
pinnate, referred to such genera as Nilssonia , Taeniopteris, 
Dictyozamites , Otozamites and Ptilophyllum, as well as by a 
number of flowers called Williamsonia. The stem has been 
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found in India only in one species, and’has been named Back - 
landia indica (Seward 1917, p. 488) ; leaves of the Ptilophyllum 
type have been seen in organic connection with it ; they left 
persistent rhomboid cushions on the stem as in th’e living 
genus Cycas. But it is noteworthy that the secondary wood 
was compact, the medullary ravs being uniseriate (Bancroft 
1913). 

It may safely be asserted that some of the Indian W illiam- 
sonia flowers belong to plants having leaves of the Ptilophyl- 
lum acutifolium type. But as to the organisation of the flowers 
there is no conclusive evidence : there is a difference of opinion 
even on such a fundamental point as the unisexual or bisexual 
character of the flower. 

Cyeadophytan fronds afford a striking demonstration of 
the utility of improved methods in the study of fossil plants. 
According to Prof. Seward The investigation of the cuticular 

“ structure of various Cycadean fronds has supplied a 

“ basis of ^classification which affords the best criterion of affi- 
“ nity so far available” (Seward 1917, p. 511). Unfortunately, 
apart from Ptilophyllum , of which the cuticular structure was 
quite recently described (Seward and Sahni 1920, pp. 23- 
23) none of the Indian specimens of Cyeadophytan fronds have 
yielded cuticular preparations. 

As for the coniferous remains of the Indian Jurassic beds, 
these are very unsatisfactory from the botanical point of view. 
The majority of them are vegetative shoots without any clue 
as to their attribution : they have been placed in a number of 
form-genera such as Elatocladus , Brachyphyllum , Pagiophyllum 
and Eetinospo rites. One of the Kota forms has recently been 
transferred to the genus Torreyites , for it shows evidence of 
two parallel stomatal bands on the under surface of each leaf, 
as in the living genus Torreya. Lastly, there are a fe\V tri- 
angular cone-scales, each produced distallv into a long and 
narrow tapering process and bearing a single embedded ovule. 
These are no doufit Araucarian. 

The ferns constitute a strong feature only in theKajmahal 
flora, in which there are a number of species referable to 
the Marattiaceae, Gleicheniaceae, Osmundaeeae and Cvathea- 
ceae. Practically all the Rajmahal ferns are confined tod his 
stage. 

The great scarcity petrified plants from the Jurassic rocks 
of India is disappointing, for in rocks of the same age in Queens- 
land abundant petrified coniferous woods and ferns have been 
discovered (Sahni 1920). 

VII. Cretaceous. 

With the Umia stage we pass into the highest beds of the 
Gondwana period. Plants have been dis- 
mia * covered, so far as I know, only in the upper- 
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most beds of the Umiac stage, which are interstrafcificd with 
marine Lower Cretaceous deposits homotaxial with the Wealden 
of Europe. The general facies of the vegetation continues 
to be Jurassic, the majority of the known species being identical 
with those already occurring in the Jabalpur stage. The conifers 
are all identical with Jabalpur species. 

The Cvcadophytan fronds include one which deserves more 
than a passing notice. This is Taeniopteris vitlata , a species 
which has long been known from the Jurassic beds of England. 
Hamshaw Thomas has recently found evidence to show that the 
English fronds were borne upon a relatively slender axis which 
was repeatedly forked and carried in the angle of each fork 
a single bisporangiate flower for which he proposed the new 
generic name W illiamsoniella (Thomas 1915). 

This dichasial habit is not seen in any modern Cycads but 
it would seem that it was not a rare feature of fossil cycadean 
stems. 


Reliable data are not yet forthcoming for the identification , 
of the Indian frond T. vitlata with the English species, but 
there is a far-reaching agreement in the size, shape and venation 
— almost the only characters that our Indian specimens reveal. 
Nor is it clear beyond doubt that the large number of Indian 
leaves referred to the form genus Taeniopteris are all Cycadean. 
But the existence, in the Umia beds, of fronds closely similar 
to the Yorkshire species, as well as the large number of Taeni- 
opterids in the Rajmahal flora may. I think, be taken to 
indicate that we can hopefully look forward to the discovery 
of Indian fructifications of the W illiamsoniella type. 

The dawn of the Cretaceous epoch was an eventful period 
in the history of plants, for it marked the 
Balmir Sand- advent of a new' type that was destined 
Angiosperms! 311 ° before lonlg to dominate the vegetation of 
““ the globe. That this new type of plants 

' possessed important structural advantages over its rivals, may 
easily be conjectured from the rapidity with which it reduced 
them to subjection. 

Jn India the earliest Angiosperms been recorded from the 
Balmir Sandstones of Raj pu tana, which have yielded some 
dicotyledonous woods and net -veined leaves (W. T. Blanford 


1877 ; La Touche 1902). These beds are generally assigned 
to a Jurassic age, but if this should prove correct it would be 
a fact of considerable interest, because till now the earliest 


satisfactory records of angiospennous plants do not go further 
back than the Lower Greensand age. These Balmir plants were 
mentioned by W. T. Blanford as long ago as 1877. More recent- 
ly, in 1902, La Touche raised the question of the age of these 
beds, suggesting that they are probably Cretaceous rather than 
Jurassic unless, of course, Angiosperms appeared in this part of 
the world earlier than they did elsewhere. 
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The question of the age of the Balmir Sandstones would 
appear to need further attention, for if the beds are really 
of Jurassic age it is certainly surprising that no Apgiosperms 
have yet been recorded from the not far distant Umia Beds of 
Kachh, which are generally agreed upon as being Lower Creta- 
ceous. 


Plant -remains of Cretaceous age have been discovered in 


Utatur ; Triehino- 
poly and Ariyalnr 
Beds. 


the Utatur, Trichinopoly and Ariyalur beds, 
which are exposed on the Coromandel Coast 
south of Madras (H. F. Blanford 1862). 


These fossils are said to consist chieflv of 


Cy cade an woods. One of them is tjie stem of a tree-fern belong- 
ing to the recent family Cyatheaceae. It was discovered by 
H. P. Blanford and described by Feistmantel under the name 
Protocyaiheatrichinopoliensis (Feistmantel 1877). R. B. Foote, 
while describing Cretaceous fossils from the Trichinopoly Dis- 
trict mentioned, among other plant-fragments, a fruit-like body 
which apparently belongs to an Angiosperm (Foote 1879). 

The Lameta Beds (Infra Trappean) have yielded some? 


Lameta Beds (Tir 
fra-Trappean): Inter- 
Trappean Beds. 


angiospermous plant -fragments. In the In- 
ter-Trappean sedimentary beds also plant- 
remains have long been known to occur ; 
these include the fruit-bodies of Ohara Mai - 


cohnsonii Sow. as well as portions of dowering plants, of which 
the most noteworthy are silicifiod trunks of palm-trees (J. 6. 
Medlicott 1860, pp- 204-16). 


V 111 . Tertiary and Post-Tertiary 

Our knowledge of the Tertiary and Post-Tertiary plant- 
remains of India, as I have already said, is very poor, and 
their satisfactory determination and comparison with* recent 
forms is n difficult task. The material is more fragmentary 
than ever. Large pieces of petrified wood and, indeed, entire 
trunks of angiosperm trees have in some places been found in 
great numbers, but the identification of species from the char- 
acters of the secondary wood alone presents difficulties which 
cannot be adequately met unless there is a consistent system 
of classifying living timbers on the basis of their anatomical 
f ea tu res 

Besides fossil wood (Theobald 1869 ; W. T. Blanford 1872 ; 
Pilgrim 1908, Iflli* ; Cotter 1908, 1909; Stuart 1910; Holden 
.1916) the only Tertiary plant remains yet known from India are 
impressions of detached leaves of angiosperms (H. B. Medlicott 
1864; Feistmantel 1882 ; Pilgrim 1910; Seward 1912* ; see also 
Wadia 1919, pp. 215-16) ; a few imperfect remains of fruits 
(Vredenburg 1908, p. 244) and seeds ; and, lastly, some fossilized 
resinous secretions, commonly known as amber (Noetling 1893; 
Helm 1893 ; also Wadia 1919, p. 206). 
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The work of naming and describing these comparatively 
recent plants, although difficult, is none the less important, 
for it is here that we find +he immediate ancestors of the domi- 
nant vegetation of to-daj\ To those interested in the causes of 
the present — in many cases very peculiar — geographical dis- 
tribution of plants, the study of Tertiary and Post-Tertiarv 
floras will serve as a particularly sound basis for speculation. 
This line of investigation may throw a welcome light upon the 
question, recently brought into prominence through the work 
of Dr. J. C. Willis and others, as to whether the wide geo- 
graphical distribution of a species at the present day may be 
taken, apart from other considerations, as a sign of the antiquity 
of its origin. 

The most important Tertiary plant-iemains are the petrified 
woods, which appear to belong almost entirely to angiospermous 
plants, chiefly dicotyledons and palms. Dicotyledonous woods 
are extraordinarily abundant in the Irrawady System of Upper 
Burma (Theobald 1869 ; Cotter 1908, 1909; Holden 1916) which 
was consequently for many years known as the ‘ Fossil Wood 
Group, ” till similar fossils were recently discovered also in the 
underlying Pegu System (Stuart 1910). These fossil woods of 
Burma have now been known to scientists for a hundred years, 
and it is extraordinary that till now the anatomy has been de- 
scribed, so far as I know, only in one single instance. This 
wood was found to agree in general features with that of 
modern members of the Dipterocarpaceae, a family well repres- 
ented in the living flora of Burma. The late Miss Holden 
therefore aptly named it Dipterocarpoxylon hurmense. Entire 
silieified trunks of angiospermous trees have also been recorded 
by Dr. Pilgrim from the Upper Nari Series of the Bugti and 
Marri country (Pilgrim 1908) ; and similar fossils are known 
from the Siwalik system near Hardwar and a number of other 
localities (Wadia 1919, pp. 235, 237). Some badly preserved 
coniferous wood was described long ago by Dr. Schleiden from 
the Cuddalore Sandstones of Trivicary under tne name Pence 
Mchmidiana (Schmid und Schleiden 1855, p. 36). 

Impressions of net-veined leaves, presumably of dicoty- 
ledons, have been recorded from the Ranikot Series (Eocene) 
of Sind (see Wadia 1919, p. 215), and from the Laki Series (also 
Eocene) of Baluchistan, Bikaner, Jammu, the Salt Range, 
Burma and Assam (see Wadia 1919, p. 216). In the shaly beds 
of the Siwalik system numerous leaf-impressions have boen 
discovered. From the Middle Tertiary beds of Assam Prof. 
Seward described in 1912 a few net-veined leaves which he 
assigned to the artificial genus Phyllites (Seward 1912 1 ), and 
these constitute almost the only published descriptions of Indian 
Tertiary leaf -impressions. 

The only other descriptions of the kind, known to me, 
.are those of certain palm leaves assigned to the recent genus 
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Sabal Sabal major Heer. as well as ‘other angiosperrn leaves 
have long been known (H. B. Medlicott 1864, pp. 7-99) from 
the Kasauli Beds exposed at the well-known hill station of 
that name. More recently the same species of palm was dis- 
covered in the Murree Beds in outcrops near Murree and other 
places (Feistmantel 1882, p 51 ; Pilgrim 1910, pp. 20. \ 188, 
226). Sabal major has a wide distribution in extra -Indian Ter- 
tiary rocks, for example in the Tirol, Bohemia. Italy, France 
and England. It is interesting to know that the genus still 
lives in North America. Among its nearest existing relatives 
are Corypha umbraculif era (the Talipot Palm of Ceylon), and 
the genus Chamaerops -of which one species is said to occur 
in the Punjab. 

The Tertiary fruits and seeds of India come from the Laki 
Series (see Wadia 1919, p. 216) and from the Pab Sandstone 
of Fort Munro (Vredenburg 1908, p. 244), the latter being Lower 
Eocene or possibly Upper Cretaceous in age. 

Amber has been recorded from the Middle Tertiaries of 
Travancore and of Burma. It is well known that amber is 
often the medium of preservation of some of the most beautiful 
fossil remains of angiosperrn flowers and of insects. But unfor- 
tunately neither the Indian amber, nor the slightly different 
Burmese product to which the special name Burmite has been 
applied, have yet been found to enclose any fossils. The dis- 
covery of such remains in the future is, however, *not un 
likely. 

The well-known table-lands or Karewas of the valley of 

.r Kashmir which, covering nearly half the area 

of the valley, form such a conspicuous fea- 
ture of the landscape, have generally been regarded as being 
entirely of lacustrine origin. But on account of their great 
thickness, reaching several thousand feet, Mr. Middlerai&s sug- 
gests that only the upper portions of these beds are to be regard- 
ed as Pleistocene deposits of lacustrine origin, while the lower 
sections according to him are probably of Upper Siwalik age* 
This question is one of those on which the student of fossil 
plants could throw some light, were adequate material avail- 
able. 

The only plant-fossils from the Karewas of Kashmir of 
which I have definite knowledge are those recorded from the 
upper parts of the Karewas which, as Middlemiss has shown, 
were carried up by the elevation of the Panjal Range. As long 
ago as 1864 Godwin-Austen recorded some fragments from 
Gojipatri near Ludar Marg (Godwin-Austen 1864, p. 383). 
More recently Middlemiss found in the same neighbourhood 
wef^reserved leaves which have been referred to such recent 
genera as Quercus , Alnus , Buxus. and Cinnamomum (Middle- 
miss 1911, pp. 120-21 ). 

During ‘the interval that has elapsed since these plants 
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flourished on the shores of the Pleistocene lake of Kashmir the 
floia of this region has undergone considerable changes. The 
strata in which these interesting fossil plants were discovered 
have since been raised to an elevation that supports a forest 
of Pine, Spruce, Fir and, at still higher altitudes, Birch. 

None of these Pleistocene plants of Kashmir have been 
figured or even described from the botanical point of view . 
The geologist has taken from them practically all he wants ; 
the palaeobotanist has ignored them. 

Among the most recent fossil plants of India are the sub- 
merged forests of Bombay (W.T. Blanford 1878 ; H. B. Medli- 
cott 1881 ; La Touche 1920) and theTinnevelli Coast. Those on 
the island of Bombay are said t<f consist of upright tree -trunks 
of Acacia Catechu , with their roots still planted in their native 
soil. Geologically speaking these submerged forests are not 
even as old as yesterday, and to call them fossils is perhax^ 
paying them undue respect. Their interest lies chiefly in show- 
ing that there has been a local change in the relative levels of 
land and sea. Acacia Catechu is common in the existing flora 
of the Western Ghats. 

To sum up in a few words, then, the position is this : — 

1. The subject of Indian fossil plants was originally treat- 
ed chiefly from the geological standpoint, and viewed in this 
light it contributed results that were of value to geologists. 

2. The study of the subject from the special view-point 
of the botanist is an event almost entirely of the present cen- 
tury, but even this brief acquaintance from a different 44 angle 
of vision” has shown the importance of the evolutionary 
aspect. 

3. t Our knowledge is practically confined to impressions. 
These, although of great value to those interested in geogra- 
phical distribution, do not often yield results of morpholo- 
gical value. But the continued investigation t .of all specimens 
in which the euticular or sporangial structure is preserved is 
bound to be a fruitful line of work. 

4. At the same time, the search for petrifactions should 
be continued with unabated energy, for after all these are the 
most useful relics for the student of Botany. 

5. The greatest gaps in our knowledge are in the earliest 
and most recent fossil plants. Any discovery of plants older 
than the Carboniferous glacial period would be of especial 
interest : a further search in the Po Series of rocks in Spiti in 
which Dr. Hayden discovered a few plant-remains, would pro* 
bably well repay the trouble. 

6. It is now time that a systematic description and illus- 
tration should be attempted of the accumulated material of 
the Tertiary and Post-Tertiary plants of India. 
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CONCLUSION: 

In the brief time at my disposal I have attempted to 
pass in rapid review some of the outstanding features of the 
extinct vegetations of India It will be noticed that I have 
not treated the fossil plants of India primarily according to 
their grouping in the evolutionary scale, although from the 
purely botanical point of view this plan would perhaps have 
been better, in spite of our extensive ignorance of their relation- 
ships. On the contrary, I have dealt with them in their 
‘ natural assemblages, as the rocks of successive ages have hand- 
ed them down to us. This I have done purposely to empha- 
size the fact — too often overlooked by those absorbed in the 
investigation of recent plants — that the vegetation we see 
around us at the present day is but one stage in the evolution 
of the plant kingdom, and as such cannot by any means claim 
our exclusive attention. Every year that passes adds appreci- 
ably to the number of known fossil plants, while it may be 
said without hesitation that the extent to which the study of 
fossil plants has influenced our conceptions of relationships is 
out of all proportion to the time spent on their investigation. 
It is no exaggeration to say that the solution of some of the 
most fundamental problems in the phvlogeny of vascular 
plants lies buried in the rocks of the earth’s crust. 

The rapid expansion of the domain of Botany within the 
last few decades makes it impossible for any one of us to keep 
a vigilant eye on all the newly acquired territory. While this 
tends to restrict our fields of activity, and inevitably deprives 
us of a certain width of outlook it has, let us hope, brought a 
corresponding gain in a power of critical vision. But from 
time to time, and of late more often than heretofore, it be- 
comes necessary for us, lest we become permanently Short- 
sighted, to lift up our eye 4 * and oast a glance at the horizons of 
the kingdom. 

Even of our* own little province, occasional bird’s-cve 
views, divested of confusing detail, will not infrequently be of 
value. For they will help in tracing the main directions of 
past work ; in bringing out in relief lines of work that have 
borne fruit; and, above all, in striking out new paths .into 
obscure and more promising fields. 
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Explanation of Table I {Indian Fossil Floras). 

While the attempt has been to make this list a fairly com - 
plete one, a number of specific names which appeared to have 
been based upon insufficient or otherwise unsatisfactory data 
•have been omitted. 

The species marked thus tH are those which, as far as 1 
know for certain, occur in India only in the strata against 
which they &re shown. They may thus be of some local 
importance in fixing the horizons. On the other hand, there 
are a number of species, each of which occurs in several succes- 
sive horizons, and these may help in defining the broader sub- 
divisions. 

The two thick vertical lines mark the Gondwana system. 
The subdivisions of the God wana System are the same as those 
recognized by the Geological Survey of India. In the column 
on the extreme left is given the homotaxis of the Indian strata 
in terms of the European strafcigraphical scale. 

Explanation of Table 11 ( Vertical Range of Genera of Indian 
Gondwana Plants). 

In examining this table it is to be borne in mind that 
nearly all the genera are form -genera ” and that their group- 
ing, as here given, is liable to revision on the discovery of 
fructifications. 

The broken lines represent gaps in the known vertical 
distribution of the genera: These gaps may indicate either: — 

(1) a local extinction or migration of the germs owing to* 
unfavourable conditions of life ; 

(2) that the conditions were unfavourable for the preser- 
vation of plant-remains. This is well illustrated by the Iron- 
stone Shales, of which the flora is not such a poor one, but from 
which very few recognizable plants are known. 

or, (3) that a further search will probably fill up the gaps 
( e.g. . Williamsonia in the Kota Beds ; T cieniopleris i at least in 
the Jabalpur Beds; and Gleichenites in the Kota Beds): 

An ecological study of Deccan grassland. — By W. Burks 
and G. M. Chakradev. 

A]%ar ea of seven acres of the worst Deccan grassland has-been 
leased alk Kalas, a village near Poona, in order to make an intense 
ecological study of plant succession on this type of land. 

After fencing and mapping, quadrats were charted, and individual 
plants and societies observed. The writers deal with the various quadrats , 
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describing the plants that arose in each. The area having many types 
of aspect and soil, the quadrats vary considerably in their flora* 

On the higher and more eroded portions the grasses are xerophytic 
and Andropogon contortus dominates. In the lower levels such good 
fodder grasses as Andropogon annulatus are found. Even in the higher 
parts however Andropogon monticola and Ischaemuw laxum are making 
progress. 

♦ A strip in the middle of the area was ploughed, harrowed and seeded 
with a special mixture of wild grass seeds. Of these Andropogon pur - 
pureo-sericeito alone did well, and will probably be the nurse crop for the 
other plants sown with it. Lochnera pusilla appeared in profusion in the 
cultivated area. 

In years of good rainfall there appears no reason why with an im- < 
provement of the soil conditions good grasses should not naturally replace 
the worthless ones. The question of fencing to keep off man and cattle 
for the times necessary to allow the land to recuperate is acute. Live 
fences are the only possible ones at present. The welfare of cattle lies at 
the base of the tillage, milk, manure and money crops, and the improve- 
ment of the grass for cattle is a fundamental problem. 

The physiological anatomy of the spiked leaf in Sandal 
(S antalum album,. L ). — By P. 8. Jivanna Ra‘o. 

The paper is in support of the .views recently advanced by the author 
that the spike in Sandal is caused by insufficiency of water owing to rela- 
tions with unfavourable hosts. 

Final solution must be based on (l) experimental proof: (2) evi- 
dence of a chemical nature ; (3) physiological anatomy of the leaf. 

An outline of the third aspect is presented in brief and the discus- 
sion centres round the distribution of starch in the spiked leaf. It is 
inferred that one phase of growth, viz., the division of cells is arrested 
and the next phase the enlargement of cells is accomplished by increased 
osmotic pressure. The condensation of starch is connected with the 
osmotic gradient prevailine in the leaf. The rapidity of growth in spiked 
twigs is also explained . 

Two new species of Holy par acetic and some Polypores new 
to Bengal . — By S. R. Bose. 

This paper is a continuation of the systematic work on Polyporaceae 
and Agaricaoeae of Bengal which I am carrying on. Some of my former 
works have been published in the Bulletins of the Carmichael Medical 
College, Belgachia, some in the Proceedings of the Indian Association for 
the Cultivation of Science, one contributed to the Journal of the Asiatic 
Society of Bengal is now in the Press, one was road before the annual 
meeting of the British Mycological Society at Minehead, England, in 
October 1920, by Mr. T. Petch, the President of the Society, and another 
is now before the general meeting of the Linnean Society, London, and 
will, it is hoped, soon be published. Heroin I have described two inter- 
esting specimens of Polyporaceae which have been confirmed as new* 
species by Mx. Lloyd of Cincinnati, Ohio, U.S.A., who has undoubtedly 
the largest collection of Polyporaceae from all different parts of the world 
and have included eight others w hich are for the first time reported from 
Bengal . 

Detailed description and habitat of the two newr species have been 
given. They are (1) Polyporus friabilis , sp. nov., collected from the 
interibr of Hooghly and Howrah districts. It belongs in Section 39 
of Lloyd's Stip. Polyporoid pamphlet It has been named fTtSmUs on 
account of its soft friable context. (2) Polystictu* Sarbadhikarii sp. nov. 
collected from the interior of Hooghly district. It is in section close to 
Polystictus subcogener. 
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In the a & ae of eight others, new to Bengal, habitat, distribution and 
full description have been noted. They are; — 

(1) Polyporus nilgheriengis » Mont. 

{2) Polyporus anebus, Berk, 

(3) Poly poms fumoso-olivaceus, Petoh. 

(4) Polystictu8 protea , Berk. 

(6) Polystictus Berkelcyi } Bres. Formerly it was named as Hexa* 

gona pergamenus by Berkley, Bresadola changed it to Poly - 
stictus Berkeley, but it is more a Hexagona than a Poly- 
st ictus, 

(0) Fames leuco-phaeus , Mont, this is a crust from and malforma- 
tion of Formes applanatus. 

(7) Trametes Mueller i, Berk. 

(8) Hexagonal Daedalea ffavida , Lev. 

Ecological details have not been given here, as it is hoped to deal 
with them in a future paper. 


The loaf apex in rice. -By H. M. Ohibber. 

The tips of leaves like any other part of a plant present characters 
that can be Utilised for distinguishing closely related strains of a variety. 
Observations on this point are made on a certain variety of rice growing 
in Bombay. 


Spore -forming habit of the Heterooysts of < ilozoirichia 
indim. Sehmidle . — By S. L. (those. 

L. Description of the habit, the thallus, filaments, spores and 
heterocysts of the alga. • 

2. A few cytologieal observations on the structure of the heterocyst. 

3. Some heterocysts burst out and produce an * aplano -spore-like ’ 
body. Sometimes two of these are formed. Again, the further one of 
these may germinate into a large resting-spore with an heterocyst 
attached to it at the free end. In some other cases this second * aplano- 
spore ’ seems to degenerate at some distance from the first ami thus 
throw the heterocyst, which is at the end of it, to some distance. 

4. Conclusion". — Even at the present day in healthily growing forms 
the heterocysts of Gloeotrichia indica seem to have kept up their original 
function of gonidangia, which other members of the Myxophvceae seenf 
to have lost long ago. 


Note on two Indian species of Trentepohlia . — By M. O. 

Parthasarathy Iyengar. 

Trentepohlia is pre-eminently a tropical genus of sub-aerial green algae. 
Though as many as nine species of this genus have been recorded from 
Burma and seven from Ceylon, not even a single species seems to have 
been recorded from India proper. 

Two species have been collected by the author from Trivandrum and 
one from Calcutta. Their descriptions are given in the paper. 

The absence of Trentepohlia on the Madras coast is rather interesting 
and is probably due to the rainfall there not being sufficiently heavy for 
its occurrence. A filamentous green alga, a species of Rhizoclonium , 
howevOT^grows there in typically sub-aerial situations. But since it does 
not develop a screening pigment in its cells like the h®matochrome of 
Trentepohlia , it is, unlike the latter, not able to maintain itself in ex- 
posed and illuminated places, but is able to five only in very shady 
situations. 
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The distribution of liverworts in the Western Himalayas, 
Ladak and Kashmir. — By Shiv Ram Kashyaf. 

The ‘facts relating to the distribution of Liverworts as observed 
during a recent journey through Chamba, Lahoul, Ladak, Kashmir and 
Jammu are described. The only Liverworts met with in Ladak were 
Plagiocha8tna articulatum and Marchantia polymorpha. The latter show* 
some peculiarities in its structure. The number of Liverworts in Kash 
mir is very much smaller than in the eastern part of the Western Hima- 
layas. The chief forms met with were the following Marchantia nepal - 
cnsis, Fegatella conica , Pellia ealycina , Fimbriaria reticulata , one or two 
species of Porella. 

In the Jammu territory the following forms were met with: Mar* 
chantia nepalensis, Fimbriaria mussuriensis , Reboidia hemispherical 
Plagiochasma appendicalatum and P. articulatum , Grimaldia indica , 
Athalamia pinguis , lliccia sanguinea and R. himalayensis , Pellia caly - 
cina f Porella , another foliose form and Anthoceros himalayensis. 

The law that the ntunbor of Liverworts falls in passing from the oast 
to the west in the Western Himalayas hold* good for Kashmir also. 


Cycas revoluta and Gy cos circinalis. — By 'Smv Ram 

Kashyaf. 

Observations on the leaf-dusters and ovules of Cycas revoluta are 
descried, and a curious tree of Cycas circinalis with unusual branching 
is also mentioned. The following conclusions are arrived at: — 

(1) In Cycas revoluta one to three leaf-clusters may appeal* every 

year in very young plants ; in older plants one cluster 
# appears every year ; in still older plants one cluster appears 
every other year. 

(2) Occasionally ovules of Cycas revoluta develop a fully-formed 

endosperm and archegonia although no male plants are 
found in the neighbourhood. 

(3) Intermediate forms between the fertile sporophylis and scales 

occur in Cycas revoluta. 

(4) A dicho tom ously branched tree of Cycas circinalis is described. 


, * The presence of a “ tent polo ” in the seed of ('ephalota rus 

pedunculata. — By B. Sahni. 

In a paper communicated to the Botany Seoti6n of the Congress last 
year (since published in the Annals of Botany, Vol. 34, 1920), the author 
brought forward some evidence for the view that, apart from Ginkgo , 
the nearest known relatives of the Taxineae are among the Palaeozoic 
group Cordaifcales. The present paper records another feature in the 
seed of one of the Taxineae (Cephalotaxus pedunculata ) , which appears 
considerably to strengthen the Cordaitalean affinity. This is the pre- 
sence of a -small apical prolongation of the female prothallus, which, 
surrounded by depressions into which the archogonia open, supports the 
nucellar membrane as a tent-pole supports a tent. The comparison of 
this terminal peg- like outgrowth to a tent-pole was originally made by 
Hiras6, who described it in Ginkgo biloba , which, according to the present 
author, is the nearest living ally of the Taxineae. 

This organ has been known as a peculiar characteristic of seed# having 
Cordaitalean affinities, and its discovery in Ginkgo was nationally re- 
garded as a point of contact between the recent genus and the extinct 
group. The author considers it likely that if other members of the 
Taxineae are examined from this point of view, a “ tont-pole” will be 
found in one or more of them. 
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On a new abnormality in the sporophyll of Tmesipteris. — 
By B. Sahni. • % 

The abnormal structure in question was noticed in the Not Caledo- 
nian form, Tm. Vieillardi , Dangeard. It is well known that while the 
normal synangium of Tmesipteris is bilocular, occasionally there occur 
trilocular synangia similar to those of the allied genus Psilotum. The 
abnormality here recorded consists of two trilocular synangia, one borne 
on a two-lobed (that is, normal) sporophyll, and the other borne on a 
three-lobod sporophyll, the three-lobed sporophyll arising as a ventral 
( adaxial ) branch o f the two-lobed one . The entire structure may be des- 
cribed as o, twin sporophyll consisting of a dorsal and a ventral indivi- 
dual. In the case of the three-lobed sporophyll the lobes occupy the 
depressions between the three loculi. All the six loculi are fertile and 
apparently healthy. 

The vascular supply to the entire abnormality originates as a single 
large strand constricted off tangentially from one of the strands forming 
the xylern-ring of the stern. This strand soon divides tangentially into 
two equal bundles, one supplying each individual of the twin sporo- 
phyll. 

Female prothallus of Pimm Ion gi folia .--By M. L. Sethi. 

The female prothallus in this species is a cylindrical body about 
10 mm in. length, slightly compressed from two sides, the shorter arid 
longer diameters being about 2*3 and 2*6 mm. respectively. The micro- 
pylar end bears the arclicgonia, the number of which varies between 2 
and 7 ; 3, 4 and 5 being the co nmonest numbers. The fertile end bear- 
ing the archegonia may or may not be slightly constricted. The arclie- 
gonia appear as small oval bodies visible to the naked eye. Their necks 
open towards the apex of t he prothallus. Tlio prothallus is generally 
lobed in Ihe peripheral region and may be invaginated also. 

Notes on abnormal female prothalli of Pinas long i folia. — 
By M. L. Sethi. 

No. 1. — This prothallus was collected at Lahore on the 10th May, 
1920. It was very much compressed from side to side, the archegonia 
being aggregated towards one flat side. The internal structure of these 
archegonia was investigated in serial transverse sections. 

In all, eleven archegonia were counted in the prothallus, the largeet 
number recorded so far being 9 in P. montana var. uncinata , while in other 
species worked out *by Miss Ferguson (Proceedings of the Washington 
Academy of Sciences, Vol. VI, 1904), the number ranges from 1 to 5 (the 
usual number being 3). As many as 1) archegonia were counted in a 
-angle section. All these archegonia opened towards the side on which 
they were situated and not towards the apex as is generally the case. 
All the eleven archegonia were fertile. Four of them were at different 
stages of fertilization, while in a fifth case two nuclei (presumably Aiale) 
were seen below the neck. AW the rest showed the big female nucleus 
close to the centre of the archegonium ready for fertilization. . 

All the archegonia of the prothallus were normal except one which 
had given out a bulge on one side, the bul_*e having neither a neck nor a 
nucleus of its own. The bulge is at somo levels as broad as the archego 
nium itself but at other levels below and above it is smaller. Moreover, 
beina much smaller than the main archegonium, it does not extend 
throv^tfiout the length of the archegonium to which it is attached. 

No. 2.— I also came across some other abnormal prothalli. One was 
just like the one described by Saxton in Pinna maritima (Annals of 
Botany, July 1912). In this prothallus there were three archegonia 
disposed laterally. 'Their necks opened towards the side and not towards 
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the apex. Their longer ax;es were not parallel with the axis of the pro- 
thallus but were rather oblique. 

No. 3.-*- This was in reality a transitional ease between No. 2 and a 
normal prothallus. In this case there were three archegonia, two dis- 
posed laterally and one at the apex. 

On a peculiar mode of germ i nation of the seed in Eugenia 
jcwnbolandy Lamk . — By N. K. Tiwary 

During the rainy season of 1919 some seeds of Eugenia jambolana , 
Lamk, were noticed in the process of germination . and on examination 
it was found that in several cases there was a departure from the normal 
type of germination found in Dicotyledonous seeds, several seedlings* 
being produced, in some cases, from one seed. 

The seeds are roughly oval or spindle shaped, and vary much in 
length. They have a smooth testa and are exalburn inous. Some have 
embryos of the normal dicotyledonous type, but others have a number 
of embryos each with a pair of cotyledons. The size, shape and arrange- 
ment of the cotyledons varies within very wide limits. 

The germination takes place in abundant moisture, the testa crack- 
ing irregularly, followed by the elongation of the radicle and the 
plumule. The sequence of germination of the different eicibryos in the 
case of polyembryonic seeds is variable. In some all the embryos seem 
to germinate almost simultaneously, but in others some get a start over 
others. In a few instances the awakening of the last embryo did not 
begin until the first seedling was far advanced , hav ing already produced 
a number of leaves. 

Detailed study is proceeding on the following lines : — 

(1) The relation of the embryos to the contents of the embryo-sac. 

(2) Early stages of fertilisation and the development of the difler- 

' ent embryos. 

(3) The relation of the different embryos to each other. 

An instance of a short-cut to the nectary of a flower by a 
Madras bird . — By M.O. Parthasarathy Iyengar. 

A s unbird ( Arachnechthria lotenia) generally visits flowers in Madras 
for the sake of the honey in them; and in the process of sucking out the 
honey, naturally brings about cross-pollination. But in one case, viz. 
Quisqualis indica, its visits are not beneficial to the flower. The honey 
m this flower is stored in the long calyx tube. The beak of the bird is 
not long enough to reach the honey in the calyx tube. So it simply 
cuts a hole in the lower part of the calyx tube Vrom the outside and 
sucks out the honey. 

Note on a bulbiferous coconut tree from Malabar. 

M. 0. Parthasarathy Iyengar 

r Ae paper describes a coconut tree in Malabar which does not bear 
fruits nor flowers, but in the place of the inflorescences produces short- 
lived leafy shoots (bulbils). These branches grow for some time and 
ultimately drop off. (A similar case has been described by Ridley from 
the Malacca Peninsula.) 

Attempts were made by the author to grow these bulbils in the 
ground but without success. 

A careful examination of such bulbils throws some light ifjn the 
morphology of the spathe of the coconut inflorescence which appears to 
be the basal portion of an ordinary coconut- leaf which, owing to the 
change in its function, viz. protection of the inflorescence inside, has be- 
come scaly and has not developed its upper leafy portion. 
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Variability of Evolrulus alcynoidrs. By (4. M. Ciiak- 

RADEO. 

(1) The subject arises out o£ the research work in eonuopfcion with 
the Deccan grass-land at the Experimental Station of the Bombay 
Agricultural Department, a few miles off from the Poona Agricultural 
College. 

(2) The species is one of the first occupants of the grass land during 
the early rains. 

(3) The blue flowered variety is the normal one so far described in 
the Bombay floras. Two more distinct varieties discovered : — 

(1) The white : (2) The heliotrope. 

But a number of variations are also found — about a dozen m 
number— with various distinct shades of colour intermediate between 
those above. Other variations of form shape and size also occur in the 
species.* 

(4) The plants collected from various places far and near Poona 
show a wide variation of its habitat, viz. from bare rock to simple 
waste bad lands and murum. The plant is typically a xerophy tic one. 

(5) Various positions from erect to trailing observed in the plants of 
the species . # 

(0) Flowers opening in the morning from 7 to 8 a.m. and closing in 
the afternoon between 4 and 5 p.m. Both times subject to alterations on 
either side 

(7) Possibilities of the various usefulness of the plant suggested. 

viz. 

(i) Flowers may be utilized for extracting blue colour or various 

other shades also. 

(ii) Plant adaptable to garden conditions and can he added to Ihe 

ornamental stock of an horticulturist. # 

(8) Species is normally adapted for self-pollination. 

Fungi of ter mite -nests from Berkutla Island. < hilka Lake, 
Madras. — By S. R. Bosk. 

Ln the island of Berkuda there are four species of termites which 
cultivate fungi for food, viz. (I ) Termes {Odontermes) obesua^ Ramb., the 
most abundant species in the island (2) New genus ? from the tallest 
mound about 0 ft. high (3) and (4) Microtermea spp. ?. Dr. Annandale 
sent all these different species to Prof. Silvestri of Italy for identifica- 
tion. , 

Three forms of combs are interesting as illustrating regular progres- 
sive development : (1) Microtermee cultivate its mushrooms on a manure- 
bed, there are no separate cells on the comb which is almost an amor- 
phous mass; (2) the new genus? forms elongated irregular chambers on 
the comb; (3) finally in T. obesus a more orderly arrangement of cells 
on the comb has been obtained. . . 

Some fresh combs were cleared of termites and kept on a moist ‘blot- 
ting paper under the cover of a bell-jar. In course of two days, white up- 
right stalks of Xylaria sp. came out, they were about 10-20 cm- long 
were strongly heliotropic. These white stalks, soon (in course of two 
days) turned black and the black colour travelled from the base upwards 
till in course of a week everything turned black except white apices. 
The white tips became variously branched (some 0 to 8 divisions were 
found) and ultimately became conidioferous, a section under the 
miertecope showed conidial layer on the outside, no peritnecia won? 
seen. Xn course of 12 to U days the stalks began to collapse and they 
were attacked externally by yellowish and white rounded patches of 
parasitic Mucor in some combs there was sudden growth of an Agaricm , 
41 oprinus niveus and in one case there were no Xylaria stalks produced, 
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but the white mycelial mass of sessile spheres turned green and remained 
the same throughout, like green rots on decomposed woods. The culture 
of Xylaria sp. under bell- jar was kept on for more than two and half 
months By daily watering. 

About half a dozen cultures of Xylaria spp. from different termite 
combs under bell-jar were carried on. The general results were almost 
the same, the minor differences noted were regarding the lengths of 
Xylaria stalks and their comparative thickness, they are all probably the 
same species of Xylaria ; they have been sent to C. G. Lloyd of America 
for identification. During this culture-period, the maximum tempera- 
ture ranged from 88° to 81°F. and the minimum ranged from 74° to 08°F. 

From the above-ground part of the nest of Termes obesus were 
collected in July 1920 a good number of big white mushrooms with a f 
spreading umbonate cap and stalk about 10 cm. long and with spores 
pink, oval, 8x4 in, probably belonging to the genus Fluteus. These 
white Fluteus spp. are the only fungi which appear for a short time during 
the rainy season f r oui the mounds which are full of living termites ( T . 
obesus) ; in no case do they produce Xylaria stromata on combs in situ. 
But some short firm black stalks of Xylaria sp. were collected from a 
piece of dead wood sticking to the outer wall of the tallest mound of the* 
new genus and from the dead prostrate trunk of the Ficus bengalensis 
and from logs here and there, close to these mounds. Thfey have also 
been sent to Mr. Lloyd of America for determination. 

Mr, Potch, the mycologist of Peradeniya Bot. Gardens, Ceylon, has 
written a masterly account of the fungi in termite nests in Ceylon in 
Annals of the Peradeniya Royal Bot. Garden, Vol. Ill, from page 185 to 
270 with 17 good plates. His conclusions mainly are that the termites 
maintain a pure culture, that they weed out all foreign fungi except the 
edible one (which might be either Lentimus , Gollybia , Fluteus , Pholitoa , 
Flamula o»* Armillaria and which forms the chief edible variety amongst 
the Cirfnalese), but that Xylaria nigripes ? dofies their efforts to exter- 
minate it and that it is only kept under and all other fungi which deve- 
lop in cultures subsequently, are due to infection after removal from 
the nest. 

And this is fully borne out in our case when we consider the case 
of Xylaria stromata growing on logs, sticking to the outer wall of the 
termite nest and on dead prostrate trunks and rotten wood here and 
there in the vicinity of the termite nests. This lends additional support 
to thh theory of Xylaria mycelium vegetating in the comb substance ; as 
foon as its spores or mycelia come just on the outside and become 
removed from the control of the termites, there they get their free 
growtli and reach their final reproductive stage. Numbers of Xylaria 
stromata in the vicinity of the termite hills in Bbrkuda, Chilka lake, 
are probably due to mycelia or spores of Xylaria , being easily carried 
from the nests by various mites, insects or*ants. A number of sections 
of intestines of different types (workers and soldiers) of different species 
of termites show presence of fragments of some fungal hyphae, oval 
spores and some wood vessels (spiral, reticulate, etc.}, they show how the 
fungi are propagated from nest to nest. 

Chemical analysis of the long- stalked white mushrooms {Fluteus j 
from the termite nests shows that they contain 2*25 per cent proteids, 1*2 
per cent carbohydrates and fats, *21 per cent ; it could not be ascertained 
whether they are edible or not, as the island is uninhabitated by any 
human being. 


Notes on the plant ecology of Tehri, Garlnval Sta ^. — By 
T-. A. Kenoyer and Winfield Dudgeon. 

Tehtfi, Garhw&l State, has an area of about 4,200 sq.m, lying entirely 
with in the Himalayas. The topography is very rough ; elevations range- 
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trom about 2,500 ft in the Ganges valley k t Hardwar to peaks above 
23,000 ft. on the Thibetan border The Ganges and Jamna rivers 
traverse the State roughly from north to south. The mountains rise 
abruptly from the plains to a height of 0,000-7.000 ft. ; the next’s ucceeding 
ranges are little higher till near the great snowy peaks, when the eleva- 
tion rapidly increases. Rainfall is high on the" outer faces of the outer 
ranges, and on the outer faces of the high ranges; north-facing slopes, 
valleys and the flanks of the intervening ranges receive much less rain, 
or are in places arid Snow falls down to about 5,000 ft., and frosts occur 
at about 4,000 ft. 

This paper is based on observations made on a trip to the headwaters 
of the Ganges during the summer of 1920, supplemented by extended 
• observations about IVlussoorie, Naini Tal. and back to the snows in 
Kuinaon. 

Foxiest Types. 

• 

The climax vegetation throughout Tehri Garhwai State is forest. 
There are several typos of forest, depending on humidity (rainfall, expo- 
sure to insolation, and drainage) and temperature (due to altitude, 
# latitude, insolation, and topography). 

A . Monsoon forest formations: climate sub tropical, markedly peri- 
odic, with fteavy summer monsoon. 

1. Jungles of tall grasses, 500-1,000 ft., on the terai. 

2. Fine forests 1,000-1 ,500 ft. on the bhabar. These are a direct 

continuation of the Himalayan forests, but lio outside the area 
under consideration. 

3. Shore a robusta forests, 1 .500-2,500 ft., on the outer slopes and to 

a very limited extent up valleys. The final forest is an almost 
pure dense stand of Shoreaj'obusta. 

Pioneer forests contain Mallotus phi lip pine nsis , Ajtogeissu* 
latifolia , M array a Tcoenigii , Cassia fistula. Trewia nudi- 
flora, Celtis australis . 

4. Upper monsoon-deciduous forests, 2,000-5,00) ft., below* severe 

frost, and now, in warm and relatively humid locations : ex- 
tends far up river valleys, and up protected ravines. Domi- 
nated by Bauhinia variegata. B. retasa , B. vahlii , Grcwia 
asiatica , Terminalia chebula. 

Pioneer shrubs: Euphorbia Roylrana , Carina spinarum y 
Justicia adhatoda , Rhus parvi flora. Glorhidion velutinum. 

Pioneer forest : Nyctanthes arbor-tristis, Erythrina suberooa. 
Sapium insigne , Odina. wodier , Premna latifolia , Garuga 
pinnata. 

/>. Broad-leaf sclerophyll formations: 4,500-11 ,000 ft. ; climate tern 
perate, and periodic, monsoon in summer, humidity relatively high 

5. Quercus incana-Rhododendron arboreum forests. 4,500-8,000 ft. ; 

on mountain crests, northern slopes, and in protected ravines. 
A dense shady forest dominated by Quercus incana , Rhododen- 
dron arboreum , Pieris ovalifolia , and characterized by occur- 
rence of Ophiopogon intermedins and Polystichuln aculealum. 

Hydrarch pioneers (along stream and wet flats) : Laura- 
ceae, Cornus capitata , Sarcococca pruniformis. 

Xerarch pioneers (on ridges and drier places): Berberis 
lyciiim , Rosa moschata. Indigo f era gerardiana , Rubm 
ellipticue , Crataegus crenulata, Pyrus pashia y Prinsepia 


’irius longifolia forests, 3,500-7,000 ft., on exposed, well-drained, 
and south-facing ridges, an edaphic forest in places too dry to 
be occupied by either the upper monsoon-deciduous or the 
Quercus' incana- Rhododendron arboreum forests, but clearly 
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within their range. Dominated at ail stages by a parklike 
open forest of Pinua long i folia , with a grassy floor sparingly 
occupied by the xerhrch pioneers of the Quercus incana forests. 

7. Qperous dilatata forest, 7,500-9,000 ft., overlapping the upper 

edge of the Q. incana , and the lower edge of the Q. semecarpi- 
folia forests, and containing the occasional trees found in them. 

8. Quercus semecarpifolia forest, 8,500-1 1 ,000 ft., precipitation more 

uniformly distributed, good fall of snow in winter, and humi- 
dity relatively high ; confined to peaks south of the snowy 
range. A dense forest with scanty undergrowth , dominated by 
Quercus semecarpifolia . with some Rhododendron arborcum, 
Eronymit8 lacerus. 

C. Coniferous and winter-deciduous forests, 7,000-111,000 it., preci- 
pitation fairly well distributed, winter snowfall heavy, and cold severe. 

9. Cedrus deodar a forests, 7,000-11,000 ft., climate rather dry, and 

humidity relatively low. Dominated by a dense close stand 
of Cedrus deodar a, with scanty undergrowth of Abelia trifolia. 
Viburnum' cotini folium, Rosa tvebbiana , Jasminum h umile, Btr 
beris vulgaris. \ 

Pioneer hydrarch forest at lower levels, 7,000-9,000 ft. 
Betida alnoides , A Inns nepalensis , Ulmus 'waUichiana , 
Acer caesium. 

Pioneer hydrarch successions at higher levels, S,500- 
10,000 ft. 

Deciduous pioneers; Acer caesium , A. picturn . Corylus 
colurna , Betula alnoides . Salix spp. 9 Populus niliata , 
Hippophae rliamnoides. 

Coniferous pioneers: Piny* excelsa , Picea morinda , Cupres - 
su8 torulosa . * 

Xerarch pioneers (on talus slopes) : Abelia trijolia , Loni- 
cera quinquelocularis , Spiraea sorbifolia . llibes grossutarict. 
Rosa welbiana . 

10. Abies webbiana-Betula utilis forosts, 10,000-15,000 ft. Humi- 

dity relatively high. This forest merges into Quercus semecar- 
pifolia south of the snowy range, and into Cedrus deodar a on 
and north of the snowy range. It consists of Abies webbiana . 
more or less mixed with Betula utilis. passing into pure stand 
Betula at higher levels, with a fringe of Rhododendron campa- 
nulatum 9 Cotoneaster microphylla and other shrubs near the 
upper limit of trees. 

L 

D. Formations above tree-line ; growing season too short for trees 
to become established. 

11. Juniper us Ephedra gerardiana scrub, scattered over less pre- 

cipitous mountain sides and southern exposures. 

1%. Alpine meadows : snow-free period during summer too short, to 
permit growth of woody vegetation. Dominated by grasses 
and, annual and perennial herbs. 


Seasonal Phenomena. 

The climate is strikingly periodic over most of the area. Winter is 
temperate and dry up to 5,000 ft. and cold and more or less snow at 
higher altitudes ; spring is dry and sunny, and at high elevations United 
to a very short period ; summer is rainy and humid ; autumn is dry and 
sunny. 

Each climatic season exerts a marked effect on the vegetation — in 
the periodicity of vegetation and reproduction of the -woody plants, and 
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in the time of appearance* and facies of the herbaceous plants. Spring 
vegetation is probably most typical of thq area ; summer brings tropical 
species and aspect : autumn is temperate in species and aspect. 

Influence of Man on the Vegetation. 

The population averages only about 64 per sq. m., but is concen- 
trated in the fertile valleys and on gently sloping mountain sides. The 
forests are ruthlessly exploited about villages — cleared for cultivation, 
cut for fuel, fodder and thatching, for the most part severely grazed, and 
often burned over. Along trade routes into Thibet, exploitation is 
especially severe and irresponsible. The accessible forests of Pinus 
• / ongifolia . P. excvlsa, and Cedrus deodara are exploited for timber, with 
as yet little effort at replacement. 

Instances of synearpy in Many if era indica , L and some 
other tropical plants . — By P. M. Dkbbarman. 

Two interesting specimens of mango fruits exhibiting synearpy have 
f recently come under my notice. One was sent by Mr. S. N. Roy from 
Pabna and the other was collected by myself. In the former three 
small ones fend the later a small one partly coalesced with a big one, 
With a view to decide whether the fusion was due to adhesion between 
the pistils of separate flowers or any other cause, these specimens were 
dissected and it- was found that not only the epicarpic layer, but the 
mesocarpic layer too was continuous and there was a definite organic 
connection botwoen the contiguous endocarps. The partial union of the 
fruits by their bases only and the presence of the divergent apical lobes, 
lead us to conclude that the adhesion between the originally distinct but 
• ontiguous pistils must have taken place at quite an early stage. Tn 
such teratological literature as f have been able to consult, J %ave not 
found Alangifera indica cited or described in connection with syncarp> 
and its allied deviations. So the present, cases seem to be worth placing 
an record. Mentiou has been made in this connection of a few other 
tropical plants in which synearpy has been noticed by me. 

A study of the floristics and ecology of Lucknow . — By 

S. K. MfJKKR.ll. 

The present account is an attempt to give an idea of tiie flora and 
some interesting ecological observations of Lucknow and its suburbs. 

(1) General features and situation of Lucknow. 

(2) Geology , climate and rainfall . 

(3) List of plants — ( according to EngleVs system). 

(4) Some points where / differ from Hooker and Duthie 

(5) An account of seasonal succession of plants. 

(6) Ecological observations on the following habitats t 

(i) Chunhat Lake. 

(ii) Marshy tract near Mohan Lai Gunj. • 

(iii) Gomti and its banks. 

i7) Various associations of the *• Savannah formation ” from 
Bundelkhand to the foot of the Himalayas. 

(8) Human influence on local vegetation. 

\e l>al Lake (Kashmir) : a study in biotic succession. — 

By S. K. Mukerji. 

The purpose of this paper is to trace the hydrareb succession in and 
from the Dal Lake ;• briefly to determine the climatic climax for this part 



clxxxvi Proceedings of the Asiatic Soc. of Bengal. [N.S.. X V i 1 


of the Himalayas, and the various successions leading up to it; and to 
show the influence of man and other biotie factors on the vegetation of 
the area. 

(J) General features and situation of the Dal. 

(2) Geology , climate and rainfall of the district. 

(3) Plant communities : — 

The plant communities of the lake region culminate in different 
* climax’ of vegetation in different, localities, but the following are the 
general features. 

I. Aquatic, formation. 

{a) Deep Water Association — dominated by Potamogetons, Hydrilia, 
Myriophyllum, etc., chara, forming a dense carpet on the bed. 

( b ) * Floating-leaf ’ Association or Shallow water Association — domi- 
nated by Trapa, Nelumbium. Nymphaea. Euryale ferox, etc. 

(c) Reed- Swamp Association — dominated by Tvpha, Sparganium. 
Carex, etc., which along with plants of * Floating-leaf’ Association, form 
various * Consocies. 

N.B. — a. h , c all show various ‘ (Ymsocies ’ and * Societies.’ 

II. Marsh Formation. * 

(a) Herbaceous Marsh Association — dominated by Ranunculi!- 
aquatilis, Oallitriche. Hippuris, Oeratopbyllum, J uncus etc. 

( b ) Sttlicetum Association — willows sometimes poplars, pic . with an 
undergrowth of perennial herbs. Those form ‘ dernp ’ land. 

III. Meadow Formation. 

Dominated by grasses and perennial herbs. 

The Uemp land and meadow stage are converted into arable land by 
man. 

IV ‘ Gravel Slide' 1 Formation or * Xerophytic Bushland ’ Formation. 

The meadow stage on the eastern and southern shores of the Dal 
ends in * O ravel-slide ’ Formation — Rubin, Ro-a, Crataegus. Astragalus, 
etc. 

< 1\ Mesphytic Bushkmd Stage or Shrub Stage. 

« In the Arrah valley near Har wan — Viburnum, Primus, Salix, Rosi; , 
Kibes, etc. 

VI. Pioneer Conifer Forest. * 

Higher up the Arrah Valley from Harvvan upwards is developed a 
conifer forest on tlio mountain sides. Pinus excelsa is the pioneer. Feu- 
plants of Cedrus Deodara occur. mixed with rnany shrubs. 

i 

VII. Climatic. Climax Forest. 

Still highdr up at an elevation of about 8,000 feet is developed a 
climatic climax deodar Forest 

(4) The view that * Succession proceeds from extremes where there 
is either too much or too little water towards the Mesophytic* and the 
highest stage of development is forest ’ holds good very well for this 
particular region. 

(5) If the view, held by Lvdekker, who, after a careful study df the 
formation of upper and lower K are was, came to the conclusion that 
Kashmir was once covered by the waters of a vast lake, be true, then 
my contention is that the Chashmashahi Reserve Forest is the culminat- 
ing point of the frDal succession/ although now, since* the level of the 
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lake has much fallen, people might argue that the said forest growing at 
a height of about 8,000 feet is the climax of a * mountain succession.* 

(6) The Dal lake is drying up on account of — 

(а) centripetal encroachment of willows and other m&rshy and 

swampy vegetation. 

(б) Bain and melting snow on the surrounding mountains bringing 

lot of silt and mud. 

(c) Arrah river falling into the Dal and bringing huge quantities of 
suspended matter. 

(7) Periodicity in vegetation and flowering . 

(8) Influence of man in changing the character of vegetation and disturb- 

ing the balance subsisting between the various communities of 
plants. 

Section of Geology 

President : — IX N. Wadia, M.A., B.Sc.. F.G.S. 

Presidential Address. 

1. Tins Position of the Science of Geologv in India. 

The Geological Survey of India was instituted as a sepa- 
rate Scientific Department in the year 185b. 

The work aceom- with the principal object ot preparing a 

Fdfilca? Sudvoy 0 ^ g eneral geological map of the country; it is 
India. ' now sixtv-five years since it commenced its 

labours in this vast and untrodden field of 
exploration such as India offered in those days, with a number 
of workers which looks small in comparison with the scientific 
force employed in the Geological Survey of a single State of the 
United States of America. But the labours of this small band of 
scientists, unsupported by any outside help or co-operation (with 
a few honourable exceptions) have already borne fruit, for not 
only have the foundations of Indian Stratigraphy been securely 
laid, and its frame- work built in a way such as future research 
is not likely much’to alter — except in matters of detail — but a 
large volume of data has been accumulated which will furnish 
the basis for future work and guide its development. The results 
achieved in Spiti and Kashmir, elucidating the stratigraphy of 
these sections of the Himalaya and revealing the comparative 
simplicity of its geotectonics ; the researches in Tertiary strati- 
graphy and palaeontology in the Sind-Baluchistan frontier and 
in the Punjab, the brilliant work done in connection with the 
Oil of Burma and its other economic minerals ; the petrological 
and mineralogical researches, commenced about fifteen years 
ago, in connection with the rock-complexes and ore-bodies of 
the Peninsula, all testify that the laurels won bv the Pioneers 
of the last generation have been worthily maintained by their 
successors of tlje present generation. 
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But though there is* every reason to feel satisfaction at the 
results, already accomplished especially in 
Economic Geolo- the Areal, Structural and Stratigraphical 
roC“etc ° 8y,P branches of geology the work whi4 yet 
awaits geological research in India is immense 
both in its scope and possibility Up till lately the progress of 
geological investigation in India was mainly in the direction 
of stratigraphy with its concomitant palaeontological research. 
The departments of Petrology, Mineralogy, Physiography, Eco- 
nomic Geology were suffered to remain in abeyance, comparative- 
ly speaking, till Holland's researches, about the beginning of the 
new century, initiated a new chapter in the official Year-book. 
Since then notable work has been done in these branches both 


in the great archaean terrain of South India and in Burma to fill 
tip the deficiency, if only in part. The Geological Survey of Bri 
tain was established in 1832, i.e. a quarter of a century before 
the Indian Survey commenced its operation and yet with its 
corps of distinguished specialists in all branches, and with the 
large and steady measure of able amateur co-operation, one can 
easily see from its annual programmes of work how much still 
remains for investigation in the Geology of the British isles, 
especially in the above-mentioned departments, which now 
claim a first rank in the publications issuing from the Geologi- 
cal Surveys of all advanced countries of the world. 

In«& country like India, therefore, where the ground to be 


T iaek of Amateur 
Co-operation. 


covered is so vast and the workers so few. 
this disproportion between the work accom- 
plished and that which yet awaits accom- 


plishment is much greater and will remain so for a long time 
to come. The reason for this is obvious. The Science of 


Geology has held in the j^ist and still holds, with respect to 
its other sister Sciences, an unenviable position in India. Tt 
hUs not been fortunate in receiving that share of amateur 
contribution from men of liberal learning and culture who 
generally fill the public services of India and \Vho have enriched 
the records of Indian Natural History, ethnography, botany 
and archaeology. The cause for this circumstance, as also for 
what appears to b * an inexplicable indifference of the educat- 
ed people of India towards Geological Science — a people who 
evolved in the past some of the earliest true conceptions 
regarding tlie fundamentals of the Science of the earth — lies 
perhaps in the very nature of Indian Geology and some of its 
puzzling singularities. Let us briefly examine these : — 

In the early half of the I9th century a number of amateurs 
belonging to the service of the East India 
Cause? of this Company or to private Commercial jmder- 
Geology. takings, with more enthusiasm than geologi- 

cal knowledge, \vere fired with the desire to 
prove the great mineral wealth of the Indian Peninsula by 
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establishing aJl sorts of fanciful parallelism between the Indian 
formations and the economically, productive horizons of 
England and other parts of the world. Their disappointed 
expectations and the barrenness of such search, .combined 
with the absence of the usual geological land-marks such as 
one is accustomed to in Western Europe, produced as their 
result an undeserved aversion towards all kind of geological 
pursuits in Tndia in the minds of their successors — a set-back 
from which Indian geology has not yet recovered To the 
unselfish lover of pure science, in pursuit of purely scientific 
data, the imperfect and fragmentary nature of the stratified 
record as preserved in India has caused repulsion in another 
way. The disconcerting geological antithesis presented by 
the two natural divisions of India the Indo-gangetic alluvial 
terrain recording only the latest chapter of geological history ; 
and the most important areas of the Peninsula lying under the 
undecipherable records of its earliest chapters, — the two 
neglected * extremes of geological history of those days, 
detracted all interest and zeal of the seeker after knowledge. 
The one area bv its total lack of geological interest, the other 
by its seeming simplicity which obscured under an apparent 
uniformity the most puzzling complexities in the study of 
rocks. Ye( another derogatory circumstance which contri- 
buted to produce apathy in the man of science towards 
geological field work lies in the vast pre- Palaeozoic formations 
which cover nearly a hundred thousand square miles of the 
Peninsula For these* there is no parallel in the geological 
annals of Europe. The unrelieved monotony of these deposits 
and their barrenness in the accustomed type of organic relics 
caused them to be abandoned as worthless for stratigraphic 
purposes, for fossil,- were then considered to. be the only 
alphabet of geological knowledge ana the modem more refined, 
though less certain, methods of the study of sediments had 
not come into vogue. 

While these cruises account for the inattention of the man 
of science and general culture towards 
educated people. geological investigation in India, and tend 
to prepetute the disparity between the 
amount of ground covered and that which remains to be gone 
over, the indifference ot the educated classes of the people of 
India towards geology is also easily accountable. * The- lack of 
variety in topographic relief over vast stretches of the country 
and of rapidly alternating geological features from district, 
to district, which first arouse curiosity in the minds of the 
more intelligent among the population and attract them to 
the scientific study of earth-features, have been sufficient 
causes!* to bring about this sterility of knowledge. A weary 
uniformity and monotony in any group of phenomena, do not 
furnish the proper medium in which the germs of new know- 
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ledge can take birth and thrive ; the tendency would rather be 
to atrophy any curiosity or spirit of inquiry. 

But the stride of investigation in other parts of the world 
' r and the great progress achieved in every 

Remedy for this department of geology during the last twenty 
geology. ^° S1 10n ° y ears s notably in Mineralogy, Petrology. 

Economic geology, not to speak of the ex- 
tension of our knowledge in the theoretical aspects of the 
science, compel the attention of the workers in India to ex- 
amine into these causes of imperfections which make for our 
backwardness especially as regards the volume of India’s con- 
tributions to the geological research of the world. It behoves 
Indian geologists to search for a remedy and to find out 
means whereby geological work in this country is made more 
attractive to the private individual with a taste for scientific 
pursuits and to recruit in its service a band of amateur 
workers such as in European countries contribute so largely 
to swell the volume of field and laboratory investigation ; to 
further areal and regional geology by the exploration of new 
or unknown tracts ; and to supplement generally the efforts of 
the official surveyors in elucidating whatever new problems 
arise. Also it will become increasingly necessary and profit- 
able to utilize the university -trained students who have 
specialised in a post-graduate course after giving them suitable 
training in field-methods. Hitherto this class has furnished no 
recruits either to the official corps or, to any material extent, 
to the body of prospectors, miners, or other professional 
geologists. 

It is when this co-operation is forthcoming in some con, si - 
* derable measure that the labours of the offi- 

The Great Pre- c ial geologists of the Geological Survey of 

tions r " iar cuddapah liberated from the stratigraphic 

aud Vindhyan 1 a nd areal survey to which they have to be 
still largely restricted, for employment in the 
more specialised branches of the science. The time will then 
come for organising such special branches of the Survey as have 
not received consistent systematic attention hitherto such as 
glacial geology, physiographic geology, the geology of mineral 
deposits, of water supply, drainage, etc. Other fields of research 
await the specialist ; and among them none is more promising of 
results than the great pre-cambrian formations of the Peninsula. 
Till now these great groups of the most ancient sdUimentary strata 
have been given up as hopeless in respect of furnishing any 
noteworthy data of pre-cambrian geology. Yet in the extreme 
antiquity of such thick masses of sediments which have under- 
gone scarcely any alteration of their original characters; in 
their wonderful immunity from structural disturbances, dn the 
organic barrenness of such wide sedimentary tracts which repre- 
sent the coast line of the primitive ocean at a. period in the 
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earth’s history when there is so much evidence to suppose the 
first rudiments of life appeared On the planet, the Cuddapah and 
Vindhyan formations are unique. These 35*000 ft. of littoral 
deposits representing the drift of a continent at an .epoch of 
the earth’s history designated, by the common consent of geolo- 
gists as the proterozoic , constitute just the portion of the geolo- 
gical record which may reasonably be expected to hold some 
clue to the mystery regarding the first appearance of life on the 
earth, an event which must always remain the most important 
in the history of our planet. The question arises whether the 
•study of these sediments cannot be advanced by a new method 
of attack, whether the microscope and the recent methods of 
micropetrology of sediments cannot be applied to discovering, 
*ome facts connected with the physical history and geography 
Th of those by-gone times as well as in discover- 

Dharawar Complex. in & som ® signs or vestiges of organic activity 
during their deposition. The structural as 
Well as metamorphic changes have been too few in them to have 
affected the original characters or contents of these rock-bodies 
and herein lies hope for the inquirer. Interest of another kind 
is associated with the archaean-Dharwar complex which bristles 
with problems of a different kind hitherto but partly solved. 
The views promulgated by the Mysore State Geological Depart- 
ment, based on their very detailed work on a laige section of this 
rock-expanse, about their origin, mutual relations and age have 
tended to simplify some aspects of these problems, but much 
research of long duration is still needed before this bewildering 
complex of sedimentary igneous rock bodies is made to dis- 
close its secrets in the interest of petrogenosis . rock-meta- 
morphism, the genesis of ores, platonic action and* reaction, 
etc. 

When painstaking research is imdfertaken by specialists in 
this direction, these hitherto blank recods are sure to yield 
data of much interest and importance which may result in some 
definite contribution to the geology of the world. Far from 
being therefore, a useless dead-weight in the geological chron- 
icles of the earth, these groat pre-carnbrian rock-records of India 
may yet prove to be the more significant part of that chronology, 
though written in a script other than the common script of 
palaeontology. 

II. The Geological Sciences in their relation 

TO THE MASS OF THE PEOPLE. 

But no advance in pure research, however great the results 
may be in their philosophical aspects, can 
Economic Appli- ever be expe cted to awaken the minds of the 
ca ions o eo ogy. p e0 pi e a t large unless at the same time they 
affect some vital industrial or social side of their life, Indian geo . 
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logy is likely therefore to remain in the position of obscurity in 
which we find it to-day With respect to the generality of the 
people, until conspicuous developments take place in the econo- 
mic applications of this science to the industries and agriculture 
of the country. From this point of view the inattention that is 
very general towards any application of geological knowledge 
in aid of agriculture and the development of the 300,000.000 
acres of its surface forms a striking feature. This is a regret- 
A . j. , table fact, for it can be asserted without 
GeoLgy B exaggeration that the cultivation of agricul 

9 tural geology in India on the lines adopted 

by some of the States of the United States of America would 


"be likely to bring as rich a harvest of results as the more popu- 
lar and better-esteemed pursuit of mining geology. For the 
wide alluvial plains of the Indus and Ganges, which cover more 
than 400,000 sq. miles, and which doubtless comprise many 
minor variations in soil both in respect of physical structure^ 
as Well as of chemical and mineralogical characters, a well- 
organised Soil-Survey supplying authentic information on the 
above heads would be sure to improve agricultural practice and 
economics. A systematic Soil and Subsoil survey ; the investi- 
gation into the condition of the water-table in different districts 


and a survey of Artesian water supply in the dry alluvial tracts 
and along the desert-borders ; experiments on the extent of 
usefulness of mineral fertilisers in combating the increasing 
impoverishment of the soil of Madras and the Central Provinces ; 


are some of the measures in which the co-operation of the geo- 
logist with officers of the Agricultural Department is necessary. 
Irrigation by canals in the Punjab has already materially affect 
ed, and is likely to do so in still greater degree in future, the 
under-ground drainage and w ater-level, and has thus introduced 
a problem of serious import to agriculturalists. Ln bat Ming w ith 
this menace, for a study of subsoil geology and experiment.* 
relating to subsoil permeability and rate of water percola- 
tion, the co-operation of the geologist may be sought with 
profit. 


After nearly a century of struggle with adverse conditions. 


. mining activity in India seems to be nearing 

in 1 India*: knprov^ ^ ie dawn °f a new and more prosperous epoch, 
ing prospects/ There are signs that it is soon going to emerge 

from its one sided activity of coal mining 
to which it has been hitherto, to a large extent, restricted by 
a combination of adverse circumstances, to enter into a new' field 
of metallic mining. The discovery of large stores of metallic 
w ealth in Singhbhum, coupled with the existence, on a suffici- 
ent scale and within practicable radious, of the subsidiary raw^ 
mineral products required in supplying the principal metallur- 
gical needs of India, puts the mining and metallurgical industry 
on a favourable basis, for the first time in its history; and the 
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coming decade may be expected to witness important revolu- 
tions in the annual output of iron and steel, manganese, copper, 
load, zinc and possibly other metals. 

But the small mine-owner in India as a class has not yet 

1 no ran re of the come appreciate to any degree the inti- 
tfinaH° m?no owner. mate relation between geological conditions 
and the occurrence of ore-bodies and other 
useful mineral deposits. To that extent therefore, private eco- 
nomic surveys (with the exception of the few great under- 
takings) are scarce and haphazard. In the absence of special 
surveys of private properties, all the information thatJs consi- 
dered necessary in the commercial exploitation of a deposit is 
sought from the publications of the Geological Survey on the 
districts in question, in which the survey of economic mineral 
deposits was not special but only incidental, and was never in- 
tended for such use by private mining associations. <One is 
not surprised therefore tiiat as consequences of such practice, 
the occupation of mining in Tndia has remained as yet in* that 
indefinite speculative stage from which other countries are 
emerging, and that the methods of mining pursued in many 
cases, even in regard to some of the most important deposits, 
have been pronounced to be primitive and ruinous to the 
properties. 

The country needs a body of expert industrial geologists in 
the present stage of its mineral develqpment. 
They are needed to expand the resources in 
coal by the exploration of fresh areas and by 
t he deeper mining of existing fields to investi- 
gate still Untapped oil areas and to prospect 
for new ones ; to improve the existing methods of mining of 
manganese, iron and other metalliferous orct> ; and to exploit 
the rich resources in the metal aluminium possessed by several 
parts of India. Large regions within the Himalayas have iu*t 
been visited by the prospector and there are likewise many 
areas within the ‘Peninsula where the apparently small or less 
promising mineral deposits have not yet been thoroughly in- 
vestigated and reported on by experts. But above all there is 
a demand for mining and technical experts to solve the problem 
of our hitherto neglected sulphiriic ores, to find avenues, for 
their profitable employment in the metallurgy of tlieir respec- 
tive metals as well as in the host of chemical manufactures 
which nowadays form an accompaniment of these metallurgi- 
cal processes. 

It is hardly necessary to point out the economic benefits of 
private mineral surveys of properties conducted by the land - 
owners and ruling states, especially by the smaller Indian 
states. Besides being of direct utility in matters relating to 
prospecting and mining of minerals, competent geological advice 
will prove beneficial in many hydrographic and engineering 


The need of min- 
ing and technical 
experts; industrial 
geologists. 
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problems, afforestation, etc. A very desirable incidental result 
which may be expected to accrue from a multiplication of such 
surveys in different parts of India, is the probability of an in- 
creased number of trial bores being put down for prospecting 
purposes. Though many of these may not achieve the speci- 
fic purpose for which they were undertaken, their boring- 
records and charts may ultimately be of great service in supply- 
ing valuable information for other purposes. There is per- 
haps no country in the world, where area for area, there have 
been so few deep borings and drill-holes penetrating the water 
table as India. By so much therefore the country is poor in 
data of underground conditions, from which a considerable 
body of facts affecting adjacent parts are deduced with some- 
times very valuable economic results. 

III. Geological and Mining Education in India. 

The educational facilities existing in India for the training 
of .young men in geological sciences both for the purely cul- 
tural benefits of the science as well as for 
Neglect of Geolo* its pursuit as a vocation in life were, until 
Schools anV°CoL almost yesterday, of the most meagre de- 
leges. scription. If we exclude the projected Dhan- 

bad school of Geology and Mining which is 
under organisation by the Government of India and the Geology 
department which is being organised, at the Benares Hindu 
University, there is only one Geology school in the whole of 
North of India between Calcutta and the North-West Frontier 
and that is in the Kashmir State (Jammu). There are only four 
other places where Geology is taught besides one Mining 
school attached to the Sibpur Engineering College which 
trains students for Sub-Overseer's work in the Coal mines of 
^Bengal, Bihar and Orissa. The education imparted in the 'for- 
mer set of institutions in Geology, being limited by the scope 
of the degree-examination in Arts and Science : suffers perhaps 
from all those drawbacks which are so often alleged against 
science teaching in our Universities. But even admitting these 
draw- backs one would wash to see more adequate provision 
m$de for geological instruction in all our Universities, instead 
of their present policy of suffering individual colleges to grapple 
with their own difficulties and do as much or as little as they 
want in maintaining their geology teaching. A great oppor- 
tunity has arisen for organising the teaching of this science as a 
University subject on sound lines in the new Universities that 
are coming into existence in different parts of India. In doing 
so they will supply one important desideratum 
T3v^ e ^- ect 4. in the present needs of the country. Those 
that have a hand m the management of 
science education in our schools and colleges have neglected an 
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educational asset of high efficiency in tlieir neglect of this branch 
of Nature-study as a subject of liberal education and culture. 
The mention of geology too often calls forth visions of the dis- 
covering and mining of precious stones and metals. an end 
which can only be fulfilled by a training in England, Japan 
and America, the knowledge of the geology of India being 
considered not at all requisite to this end. This narrow inter- 
pretation of the objects of Geology has much to do with the 
indifference of many educated persons towards the cultural 
aspects of this science and its many other technical applications, 
no less important than Mining, viz. Geological surveying, Agri- 
cultural. Forest and Engineering Geology, the Geology of Water 
Supply and of Economic Mineral deposits other than metals. 
Thirty years ago when suitable literature for school and college 
use was scanty and men versed in this science were few there 
existed an excuse for the non -recognition of Geology as a 
subject for instruction in our Universities. Both these difficul- 
ties have in a great measure, disappeared, or are fast disappear- 
ing. 


The problem of technical education in Geology and Minera- 
logy no longer remains in the same unsatis- 
Technieal Educe,- factory state, for it has lately received a 
Dhanlmd* Schnnl ^ most fortunate solution at the hands of com- 
petent authorities. .The institution of the 
Dhanbad school with its contemplated scope and scale*of equip- 
ment, which when completed will, it is hoped, enable the institu- 
tion to rank with similar institutions in Great Britain, will meet 
the complete needs of Mining and Geological education in India 
for several years to come. It will now remain for the public 
to appreciate widely its benefits and take advantage of the 
newly created facilities, which will provide a fresh avenue for 
the vocational training of youths. 

I make use of this opportunity, to touch with regret, ftp- 
, on a subject which has an important bearing 
Condition of the ou the spread of elementary geological know- 

somtTSuiseuras! 1 ledge in tllis country and upon its being 
brought home in a popular way to the general 
public. This is the pitiable condition of the Geological sections 
of many Provincial Museums, which suffer from complete in- 
attention if not neglect. In the first place the cpllections.that 
are exhibited under very inviting head-names of “ Mineral 
Gallery,” “Geological Section,” etc., are of moat inadequate 
and indifferent material. In many cases no effort is made to 
obtain competent help or advice in their assembling or in their 
correct naming, arrangement or labelling. I have seen Black 
trap Minder titles of Coal” and “Manganese-ore” in more 
than one place. A competent geologist and prospector who has 
spent many years in India, himself a good collector, once said 
in the matter, “ It makes me cry to visit Indian Mineral 
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Museums. Think for example of the ones at and at 

. ; it is the result of Jet ting the peons “ Spring-clean 

the collections and sprinkle the labels back afterwards 1 have 
seen lovely Black trap labelled coal, and crystalline rocks labelled 
with place-names recalling alluvial sand. After this has hap- 
pened a collection is no better than road-metal/' Not only are 
the collect ; ons indifferent, but there are no charts or maps 
depicting the chief geological features of the province or of its — 
principal mineral occurrences. Excellent material of this des- 
cription is furnished by the Memoirs and Records of the Geo- 
logical Survey or can be easily compiled from them. 

In a country where Museums are so few and geological 
museums fewer, this neglect of opportunity to interest the 
populace in things relating to the mineral kingdom is most 
regrettable. It is also unaccountable when one sees so much 
attention and scientific care devoted to the assembling and 
upkeep of sections relating to Natural History. 

While dealing with the subject of geological education 
1 venture to make one or two suggestions 
Reprints of out f () Geological Survey Department which 
and Records. have a bearing on it. All that have to do 

with the study of Indian geological lite- 
rature have keenly felt the need for reprints of the large number 
of Memoirs and Records, published mostly anterior to 1890. 
which ar*5 now out-of-print, and have been so for many years. 
These arc non -procurable on sale or on loan and amongst them 
there are several valuable monographs and district contributions 
on the geology of important districts and sections of provinces. 
So long as the>e gaps exist the material for the literature of 
Indian geology cannot be said to be complete ; for the unofficial 
worker, who anywhere outside Calcutta is thus deprived oi 
nearly ‘one-third of the total number of Records and Memoirs 
published, or perhaps succeeds in finding them locked up in the 
shelves of one or two libraries in the country. The ieprinting 
of these journals, with their original plates and* illustrations, ha^ 
now became a matter of public utility as their absence will be 
more and more widely felt by an increasing number of students, 
teachers, industrialists and the intelligent citizen generally. 
Another desideratum, from the same point of view, which 
J submit for the consideration of the authorities, is the com- 
pilation of complete provincial, and in some cases even district 
Geologies, the compilation being brought up to date by incor- 
porating all the* later work, mineral statistics, etc. , and provided 
with large scale-maps depicting geological as well as economical 
features of the district or province in question. 

Among the parts of India which specially call fo%, such 
0 . . . revised publications (or reprints as the case 

-on TnHrged^cale. wight be) should be mentioned : Cutch. Sind , 
Assam, Hazara, Gujarat, Nagpore, Singh- 
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bhum, Kashmir, N.W. Punjab. Central' India, etc.. With the 
expansion of industries and the awakening of popular interest 
in natural resources these publications would be more and more 
sought after for accurate and authoritative information. A 
revised edition, on a still more enlarged scale, of the 1910 
-edition of the Geological Map of India (1"=32 miles scale) 
possessing a greater degree of cartographic detail w ill also till 
a standing want. 


•IV. The Outlook, Conditions for Development of 
Geological Science in India. 


After this brief survey of the condition of geological research 
. in India one feels justified in enfertaiuing 

G^oli^aKSurvev. the belief that material progress can only be 
expected in the present position ot the science 
when two conditions are realised in the near future. One of 


these conditions is that the Geological Survey is reinforced, its 
cadre being multiplied to double its present strength and that 
it is adequately organised in every branch. The Resolution of 
the Government of India in this connection, lately published, 
announcing the re-organisation of the Survey makes a most 
welcome beginning and leads one to hope that it will be followed 
by similar schemes in the future. Rv such liberal measures 
of expansion alone can the Survey he enabled to cope wjith the 
steadily widening field of operations, scientific and technical, 
which nowadays come within the purview of a Government 
Geological Survey. 

We can then hope for the institution of some Provincial 


Future Institu- 
tion of Provincial 
Surveys. 


Surveys conducted under the direction of one 
central Imperial Survey. An excellent ex- 
ample of what a provincial survey working 
within its own borders can achieve in fchfe 


direction of detailed surveying of a complicated region is fur- 
nished bv the Mysore State Geological Department. The in- 
creased volume of literature which the Geological Survey of 
India in its then state of organisation will publish will have a 
more direct bearing on many of the immediate public needs 
and questions. Interest will be awakened in questions concern- 
ing water resources and drainage, mineral occurrences, agri- 
cultural and mining topics by monographs, bulletins and 
professional papers of a popular description besides the purely 
scientific and technical official publications. The* compiling# of 
provincial and in some cases district geology, written in a 
popular manner for the man of industry and for the school and 
college student, illustrated by large-scale maps will do much to 
popularise the science and elevate it from its present obscure 
condition, at the same time securing the good-will and co-opera- 
tion of the people’ in the field-work of the Survey Officers. 
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One other incidental gain will accrue. An enlarged force of 
workers in the Geological Survey will bring the operations of 
that Department into more intimate relations with the public 
and thus tend to spread more correct ideas about the move- 
ment and operations of field geologists in regard to which the 
haziest notions prevail now. In the interest of the Science as 
well it is expedient to interest the public in the work of the 
field geologist. On this matter Haves, Chief Geologist of the 
United States Survey says, '‘It is generally advisable to take 
the necessary time and trouble to explain to any -one making 
serious inquiry exactly what is the object of the work. This is 
of course essential when the Survey is official and carried on at 
Government expense. The oppurtuuity of educating the peo- 
ple of a region in which work is being done to an appreciation 
of the nature and importance of Geological Surveys should be 
utilised as far as possible.” 

The other of the two conditions relates to the, creating of 
proper facilities for a sound theoretical teaeh- 
Theoreticiil ing of geology. In this connection the pub- 
^Jeology. ln lie mind should be disabused of the common 
prevailing idea that in a science like geology 
all that is needed in the way of educational equipment of the 
youths is training in some Mining school and that training in 
pure geology is of secondary importance to the students as 
well ats to the country at large. This is a wrong notion No 
science can progress if its cultivation is restricted to its tech- 
nical side only. Without a firm and wide substratum of edu- 


cation in the pure science, all efforts towards the development 
of geological knowledge in the country will be hollow and 
spurious ; it would be to degrade science from its high pedestal 
to the position of a handicraft. The right procedure is to begin 
iit once creating the proper atmosphere by establishing a num- 
ber of centres where geology is taught as a science for the sake 
of its liberal education and culture The .object will be best 
realised if two or three of the first grade colleges in each Presi- 
dency were to offer an under-graduate course of geology just as 
they do courses in biology, physics and chemistry with provision 
of means for further post-graduate study and research at one 
or Wo centres. 


At the same time it is essential that the country should he 


The Dhanbad 
aiyJ Jamshedpur 
Schools. 


self-sufficient in the means for a complete 
course of technical education in all depart- 
ments of geology, side by side with the 
provision ot academic education. Happily . 


owing to Government’s action in this matter we are at the 


threshold of important developments. The Dhanbad School of 
mining and geology, founded at the very centre of India’s 
mining industry, and the foreshadowed institute of metallurgy 
at Sakchi- Jamshedpur, equally fortunate in the site of its 
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location, and of like scope and equipment, will make ample 
provision, for the needs of the country in this respect for the* 
present and for several years to come. These two institutes may 
he relied upon to provide adequately trained young men for the 
vocation of surveying, prospecting, mining, metallurgy and 
other related occupations such as India has already begun to 
demand. 

Gentlemen, I do not feel warranted in trespassing upon your 
courtesy further. 

The manufacture of china and porcelain in India. — By 
K. A. Kntght JHallowes. 

This paper gives a description of the most modern process for the 
manufacture of china and porcelain from washed Indian china clay. 

After a rational analysis has been mado of the washed clay, it is 
mixed with the right proportions of powdered calcined orthoclase and 
quartz to produce the kind of china or porcelain required, and is then 
ground up»in “ ball- crushers” to an impalpable powder which is stirred 
with water in a “ blunger ’ * to thorough homogeneity. This is piped 
off into a trough known as “the agitator,” from which it is drawn by 
a membrane pump to supply “ the filter-press”, being afterwards trans- 
ferred to the “ kneading mill” winch produces clay of uniform plasticity. 

It is then shaped on a potters wheel, or. after admixture with the 
right proportion of water, poured into moulds made c p gypsum which 
readily absorbs the largo amount of contained moisture. 

The articles, after air-drying, are then placed in “ saggars,” ami 
heated by waste gases in the biscuit chamber of a Dresden kiln to a tem- 
perature varying from 700°-800°C. 

When quite cold they are dipped by band into a trough of glaze 
composed of a finely powdered mixture of kaolin, orthoclase, limestone, 
and quartz. 

Finally* the glazed articles are again placed in fire clay “saggars,” 
and fired for twenty four hours in a lound down-draft Dresden kiln, at a 
temperature of J350 n -1400°C. Thoy are kept in this an additional 
twenty-four hours at a slowly decreasing temperature for annealing. 

As great care is exercised in this process it is found that the break- 
age* do not amount to more than 5 per cent. • 

On a new fossil unionid from the intertrappeau beds of 
Peninsular India. — By B, Prashad. 

in this paper the author describes a new fossil Unionid from the 
collections of the Geological Survey of India. The fossil had previously 
been identified as Cyrenid and labelled Pinidium medlicottianum , Hislop ; 
with which, however, it hasjno relationship, being a truo Unionid belong- 
ing to be genus Lamcllidens , Simpson, a full description of this species, 
which is called L. vredenburgi , is given, and its relatiohsliips with the 
other living species of the genus is discussed. 

» 

Unionidae from the Miocene of Burma. — By h. Vkedejs- 
btjrg and B. Prasha D. 

The only fossil Unionidae hitherto known from India were the imper- 
fectly described ones from Sub-himalayan Siwaliks recorded by Torhes, 
the fossils from the Intertrappean beds of Uppermost Cretaceous age in 
Peninsular India and those from the lower Bugti Beds of Baluchistan. 
It is, therefore*, of special interest to be able to describe some specially 
well preserved fossils from the Uppermost Miocene beds of Burma. Two- 



cc 


Proceedings of the Asiatic Soc. of Bengal. |N.S., XVJI. 


aew species are described under the name Indonaia glyptica and Parreys- 
8id Latouchei and their relationships with the living representatives of 
these genera are fully discussed. t 

A stem-impression from the plant ? bearing beds near 
Khunmu (Kashmir), provisionally referred to fianga - 
mopteris kashmir ensis, ►Seward. — By B. Sahni. 

While the attribution of the frond-genus Glossopteris to the peculiar 
rhizome-like organ V ertebraria has now been established, we are still in 
ignorance of the stem that bore fronds of the closely related Gangamop- 
te.r%8 type. During a recent visit to the well-known Gangamoptcris , Beds, r 
near Khunmu in Kashmir (Risin Spur, 1J miles S.W. of Guryul Ravine), 
the author collected the impression of a branched axis preserved in cir- 
cumstances which suggest that it may be the stem of Gangamopteris 
kashmir ensis , Sew. Closely associated on the same rock-surface are also 
portions of Gangamopteris fronds possibly belonging to the stem, hut not 
now in organic contact with it. The only other recognisable fossil plants 
from this locality are P sygmophylium sp. (probably P. Hay deni) , Sew.) 
and Cor dentes Hislopi (Bunb.), and there is no indication that the stern 
in question belongs to either of those species. The stem cannot be con- 
fused with V ertebraria „ for it shows none of the features characteristic of 
that genus. Moreover, although since the discovery of plant-remains in 
these beds several distinguished workers have collected in this locality 
(Noctling , Hayden, Middlomiss,) no specimens of either Glossopteris or 
Vertebratu have come to light, while Gangamopteris fronds occur in largo 
numbers. 

The stem is unfortunately in a poor state of preservation . about 120 
cm. long and 1 cm. thick, in two places short thin branches (* roots) are 
seen coming off. 

* 

Palagonite- bearing Dolerite from Nagpur: suggestion re- 
garding the nature of Palagonite.-- By 1). N. VVaria. 

“ Palagonito ” is found in a coarse ortlioclaso-bearing dolerite filling 
up largo and numerous lacunae forming nearly 10 per cei^> of the bulk of 
the rock. The lacunae are from long and -J "-1 " broad: they 

branc-h and spread in all directions and send irregular blunt ramifications 
through the mass of the rock. They are stopped by an amorphous black, 
brittle, much fissured, glassy-looking isotropic substance ; orange or gi\?en 
in thin flakes, with a typical conchoidal fracture and resinous to vitreous 
lustre. No colour changes were observed on exposure to the air or light ; 
infusible B.B. ; yielding much water, both hygroscopic as well as com- 
bined. 

The black colour is not intrinsic, but is due to an external coat of 
iron ; it is easily removed by acids, leaving a colourless transluseont glass 
(silicate of alumina and some lime and magnesiafas residua and yielding 
strohg ferric solutions. S.G. = TG ; H. = 2-2;5; r.i.=rl*60. 

In micro-sections the palagonite occurs both as a zeolitic infiltration 
jjjpoduefc showing concentric rings of growth and as irregular alteration 
patches among and around augite and magnetite crystals ultimately 
replacing them. The felspars are quite unaffected ami tomain clear and 
glassy. There are a few biotite crystals. There is no olivine or unv 
ground mass. 

A study of the lacunae suggests that they are not of the nature of 
original vesicular cavities but are of secondary creation due to processes 
resulting in the formation of palagonite. With regard to the off gin and 
nature of the latter the following suggestions are advanced : — 

(1) that it is not a definite mineral but an amorphous, structureless 
decomposition product; 
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( 2 ) that it is not due to replacement of the original glass of the 

rock; 

(3) that it is a decomposition product of the magnetite and augite 

of basic rocks : , 

(4) that while in some cases it fills up cavities like zeolites, in 

others the .cavities are secondary spreading lacunae stoped 
out of the rock by the decomposition of some of its consti- 
tuents. 


Asbestos of Saraikeia. — By S. C. Dutta. 

The author discusses the* method of formation of the asbestos veins of 
Buna in the district of Singbum. 


The clays of Lametaghat . — By K. K. Sen Gupta 

In this paper the author gives his reason for thinking that some of 
the clays in the Lamotaghat which have hitherto been included under 
the Jubbalpore group do really belong to the Bijawar system. The phy- 
sical and chemical properties of this Bijawar clay as also its economic 
possibilities are discussed. 


Chyylozoov in the pie-rarnbrian strata of India . — By 

E. VRE DEN’ BURG. 

Specimens obtained some years ago by Mr. J?\ H. Smith, of the Geolo- 
gical Survey of India, from »ome limestones of apparently Kadapah age 
in the neighbourhood of Raipur, have been identified as reforabje to th 
genus Cryptzoon which is known to have flourished in North America 
and Australia from pre -Cambrian to lower ordovician times, and is the 
oldest undoubtedly organic genus at present known. The Raipur speci- 
mens resemble the Australian species, C. tessellatum. The same genus is 
probably represented in India also in the Gwalior series of Central India 
and in the Kadapah series of the Cudapah district. 


# A short note on the Trichinopoly boulder-beds . — Bfaj 
H. C Das-Gupta. 

iti this paper thh author describes the phosphatic nodules oceun mg 
in ilit> neighbourhood of Ufcatur. Microscopic sections of the nodules 
show the presence foraminifera in thorn wliioh evidently are of Utatur 
age. Attention is drawn to the palaoogeographical signify- mco of the 
d : stri bution of these nodules and, suggestion is made that plant remains 
may have played a part in t lie production of Ammonium Phosphate 
necessary for the psciuiomorphic change of Calcium Carbonate to Calcium 
Phosphate. • 


The discovery of * the neolithic Indian script . — By 

ii. C. DaS-GuPTA. 

in this paper the author discusses the evidences on which the exist- 
ence of < 90 - neolithic script in India has been based and gives his reasons 
for thinking that the existence of a neolithic script in India has not been 
established and more conclusive evidences are necessary to prove the 
case. * . 
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Section of Medical Research. 

President .-—Lieut. -Colonel J. W. D. Megaw, B.A.. M.B, 

I.M.S. 

Presidential Address . . 

Let me begin by expressing my thanks to those who have 
honoured me by asking me to preside over the Medical Re- 
search Section of the Indian Science Congress. You may also 
expect me to apologize for occupying the presidential chair, 
but it seems to me that whatever apology is required should 
come from those who have selected me rather than from myself. 

It is true that when the invitation to preside reached me 
my first impulse was to refuse. It seemed to me that the 
position should be filled by someone who has spent his life 
in the work of medical research rather than by one like myself 
who has done comparatively little research and that as a side 
issue. 

On further consideration it struck me that possibly my 
selection may have been made with the deliberate intention of 
emphasizing the man v-sided nature of medical research and the 
close connection that it ought to have with general medical 
work. It was this second thought that induced me to welcome 
the opportunity of expressing my views on the subject and in 
doing so my aim will be to realise the standpoint not only of 
those who are specially engaged in research but also of the 
medical profession as a whole and most important of all, that 
of the general public of India, for they are the people most 
affected in the long run. 

In considering the subject of medical research in India 
the logical procedure would be to deal with its fiast history, 
its present condition and its future prospects. 

You will doubtless be relieved to hear that it is not my 
intention to subject you to such a discourse. There is no ne£d 
to dwell on the past achievements of medical research to an 
audience such as this. The great advances that have been 
made in India in our knowledge of disease is due chiefly to the 
devoted work of men like Sir Ronald Ross and Sir Leonard 
Rogers who have shown what can be done by medical research 
workers under the most adverse conditions. They have not 
only done work of the greatest value but they have also insis- 
tently striven to arouse both the government and the people 
of India to a sense of the tremendous,, results that would follow 
from an adequate exploitation of the discoveries made by 
themselves and by other workers in the field of medical re- 
search. 

The present position of Medical Research in India j# very 
much more favourable than could have been hoped for a 
few years ago. Looking at the state of affairs in Bengal alone 
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we find that the unremitting labour of Sir Leonard Rogers 
during the past ten years has raised a monument to him in the 
form of the School of Tropical Medicine and Hygiene and the 
Carmichael Hospital. The difficulties and dbsfcacles that he 
encountered would have daunted any other man, but to Sir 
Leonard they only acted as incentives to further efforts and 
more ambitious designs. In addition to the research workers 
headed by Sir Leonard there have been many enthusiastic 
advocates of the cause of medical research in India. The late 
Sir Pardey Lukis and the present and past heads of the medical 
•services of India and Bengal have been unremitting in their 
efforts. 

It would take too long to mention the professional helpers 
of medical research in India but there is one name which must 
be mentioned, that of Sir Kailash Chandra Bose who has done 
so much for the School of Tropical Medicine and Hygiene in 
Calcutta. 

Apart from medical men there is a largo number of offic- 
ials from the Viceroy downwards and of non officials too who 
have generously contributed both in money and influence to the 
cause of research in India. The press must not be forgotten, 
it has always been to the fore in arousing public interest in the 
subject. 

To all these the country owes a deep debt of gratitude and 
those who are engaged in medical research must fully realise 
that the special opportunities which they enjoy involve corres- 
pondingly great responsibilities. They must feel that it is up 
to them to show that the work they produce is commensurate 
with the encouragement they have received. 

When we think of the large number of powerful and in- 
fluential advocates of medical research we may be tempted to 
think that all is well with it, but there is another side to. the 
picture and T regret to say that there is still much to be don <3 
before we can say to our supporters that their efforts have 
attained to complete success and that there is nothing to be 
done but to allow T the workers to carry on. Sir Leonard Rogers 
and other research workers have already stated their views on 
this subject in the most vigorous terms. I will not attempt 
to employ the weapons that are wielded with such force and 
effect by Sir Leonard, to do so would serve no useful purpose 
and would only expose me to well-deserved ridicule. At a 
later stage of this address I will lay before you a proposal which 
may lead to the desired result without laying research workers 
open to the charge of grinding their own axe. 

There is no more important aspect of research work than 
the workers themselves. These may be grouped in the follow- 
ing classes: — 

I. The highest type of research worker to which belong 
men like Ross.aijd Rogers. We cannot count on men like 
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these in any scheme for the pronuttiou of research Both Boss 
and Rogers have insisted on the necessity for providing oppor- 
tunities for workers and "they have quite naturally suggested 
that they themselves could have produced more work and 
better' work if they had been given greater facilities. While 
fully accepting their contention that the research worker must 
have a favourable environment there is a lurking suspicion in 
mv own mind that men of their type sometimes do better 
work when they encounter difficulties and opposition than they 
would if they were pampered and encouraged. 

It does not matter if there be any truth in this idea, men of' 
the type referred to, unfortunately are so rare that there is no 
need to legislate for them. When they do occur they are 
seldom amenable to the rules that apply to ordinary men and 
they will not fit in with any ready-made scheme that may be 
prepared. All that we can do is to be thankful that they do 
sometimes crop up. 

II. There is next the highly skilled expert worker. His 
services can readily be obtained if we are prepared to pay the 
price for him and to provide him with facilities for his work. 
Experts are essential to the success of any scheme and if you 
want to know the conditions that are necessary for. securing a 
supply of such men you have only to ask Sir R. N. Mukerji or 
Sir J D Tata or the head of any large commercial under- 
taking, You will be told that for important work it pays to 
engage only the best men and to give them really attractive 
conditions of service. It is to the skilled research worker that we 
must look for the solution of the more difficult and complex 
problems of medical research. To secure his services and to 
get the best work out of him is simply a question of organ- 
isation such as is encountered every day by a large industrial 
concern. 

III. The third group comprises the rest of the medical 
profession, these might be subdivided into an. indefinite number 
of types, but for the sake of simplicity they may be classed to- 
gether. In the past a great deal of valuable work has been 
done by them, but they have .suffered from a number of draw- 
backs. They have lacked the help and guidance that are 
needed, they have been isolated arvi so have had no oppor- 
tunity of co-ordinating their research with that of other workers 
on the same lines. There are great possibilities in the organi- 
sation and encouragement of those medical men who are 
interested in research, they are capable of turning out a great 
deal of valuable work and they will at the same time supply 
recruits to the ranks of the special research workers. The 
courses of instruction which will shortly be started^ in the 
School of Tropical Medicine and Hygiene in Calcutta will serve 
the double purpose of greatly increasing the efficiency of the 
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medical men who attend and of educating them in the tech- 
nical methods of research. 

The next aspect of the subject to be considered is the organ- 
isation of research. It is essential that there should be a 
definite and carefully worked out plan. When every worker 
is left his own devices there will be inevitable waste of time 
and energy. A great deal has already been done in India in 
connection with the organisation of special research work, but 
much remains to be done, and we should not be satisfied until 
# & smoothly working concern has been established on the best 
possible lines. 

At the same time there must be no attempt to dragoon or 
Prussianise research. Each worker must be free to express his 
own views without restraint, even if his opinions do not agree 
with those of the men who are directing him. There must be 
no cliques under the domination of a leader who is in a position 
to dictate to his workers. 

Every 1 one who is employed in a research institute must 
have a reasonable amount of leisure at his disposal Just as the 
teachers in the great universities have and it must be under- 
stood that credit will be given ndt only for. the work that is 
carried out under control but also for the independent work 
that may be done. In this way it will be possible to combine 
the benefits of directed organisation and of untramelled re- 
search, 01 in other words there will be team work without con- 
verting the members of the team into hacks. 

There should be an immediate stock taking of the existing 
position of organised medical research to make sure that it 
has not already become surrounded by conventions or hampered 
by the paralysing influence of established custom. * Research 
work is likely to expand so rapidly in the near future that it 
is essential that it should progress on well-considered line3 and 
that arrangements should be made for a periodical review of 
the whole subject. 

In connection with the organisation of research we are 
struck at the very outset by the fact that we have no accurate 
knowledge of the distribution of many of the fatal diseases of 
India. The incidence of cholera and small pox is faiily well 
known because these diseases are so striking that even*the 
village chowkidar is not likely to make a mistake about them. 
'But in the case of malaria, kala azar, hookworm disease, 
leprosy, tuberculosis, and many of the most important pre- 
ventible diseases we have only a vague and inaccurate know- 
ledge of their distribution. So that in the campaign against 
disease we are lacking in the first essential which is accurate 
information of the strength and disposition of the enemy. 

A systematic survey of the diseases of India is an ob- 
vious necessity that can be provided for very easily and at a 
small cost. Foremost of the districts of India a motor or 
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bullock caravan would be suitable ; the personnel and equipment 
should be such that at , each place visited there would be : 

(1) advance advertising by attractive posters and otherwise; 

(2) popular cinematograph lectures, free provision of medical aid 
and the distribution of leaflets ; (3) when the confidence of the 
people has been gained and their interest aroused a detailed 
enquiry into the diseases prevailing in a definite area would be 
made. 

If there were a census caravan for each district it would 
soon be possible to arrive at a knowledge of the state of affairs 
in a large number of sample areas all over India and so to* 
prepare a survey of the diseases of the whole country. This 
would gradually become more and more complete and in a 
short time we should have an accurate map which would show 
in a graphic manner the distribution of the more important 
diseases. A map like this will be invaluable when it becomes 
possible to arrange for a systematic campaign against the pre- 
ventible diseases of Tndia. 

In the United Provinces a survey of the distribution of 
hookworm disease was carried out recently under the direc- 
tion of a small committed appointed by Government. The 
result is that the incidence of that disease in the province is 
known with some degree of accuracy. Thanks to the sugges- 
tion of the president of the committee. Col. Mactaggart, T.M.S., 
the survey was followed up by a course of instruction to the 
medical men of the province at selected centres. This in itself 
more than Justified the small expenditure incurred in connec- 
tion with the enquiry. 

Another line of research that could be organised very 
easily is the collection of information from the case records 
made in the medical schools and colleges. Many thousands of 
the^e records are made every year, but hardly any use has 
'been made of them for the purpose of adding to our know- 
ledge of disease in India. If these records were kept in the 
tabular form which was so successfully ' employed by Sir 
Leonard Rogers in his investigations, the work of the students 
and teachers would be greatly improved and a vast amount of 
useful information would soon be accumulated in a form which 
woald allow of its being analysed at a central bureau. All 
that is needed is a supply of blank" forms for each disease ; 
these would be ruled in columns with suitable headings for the 
points regarding which information is required, and there would 
be a set of conventional signs by which the details could be 
recorded briefly and rapidly. The same kind of machinery 
could be employed for the collection of information regarding 
any new question that may crop up in connection with one of the 
diseases of India. The scheme need not be confined to the 
teaching hospitals, it could be extended to every medical man 
who is prepared to help. This method of collecting infer- 
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mation is not at all likely to hamper initiative, its tendency 
would rather be to suggest fresh lines @f enquiry and to stimu- 
late the interest of those who are engaged in it. 

An aspect of medical research that is well worth attention 
is the maintenance of a just proportion between laboratory 
work and the observation of disease in human beings. Labora- 
tory work has many advantages, it is precise and easy of 
control; it is usually carried on by experts who have specialised 
in tlieir own subject, it is something of a novelty and it has 
an extraordinary record of brilliant successes. Observation of 
disease in human beings on the other hand is usually obscured 
by disturbing factors, experiment and control are seldom pos- 
sible and the observers as a rule are general practitioners who 
are more interested in the welfare of their patients than in the 
promotion of science. For these reasons it is not surprising 
that the work done with the microscope, the test tube, and 
experimental animals has overshadowed that done by clinical 
workers and general practitioners. In spite of the triumphs of 
bacteriological work it must be insisted on that the final and 
crucial test in connection with any disease is not what is seen 
under the microscope or in experimental animals, but what 
happens to human beings who suffer from it. Let us look at 
some concrete examples which illustrate this point There are 
many research institutes devoted entirely to the study of 
cancer, in these the best available experts have been employing 
every means at the disposal of the laboratory w orker. In spite 
of the labour of so many workers for such a long time our 
knowledge of cancer from a practical point of view has been 
very slightly increased. It seems likely that if attention were 
concentrated on the disease as it occurs in India and Kashmir 
we might soon obtain definite knowledge w'hich would enable 
us to prevent a large proportion of the cases of the disease. 

•The epithelioma that affects thousands of Kashmiris at* 
the very spot where the Kangri comes in contact with theiv 
skin is obviously ’associated with chronic irritation. So is 
the cancer of the mouth which is so common in India and 
which affects the very spot where the plug of betel is kept. 
Then there is the interesting observation from China that the 
males who eat their rice piling hot suffer frequently from cancer 
of the stomach while the females who eat the cold leavings of 
their husbands’ meal hardly ever suffer. 

For several years I have been struck by the relative rarity 
of cancer of the stomach in India as compared with Europe., 
and the only explanation that appears to be plausible is that 
in cold climates the people are in the habit of drinking hot 
liquids \^hile in India the tendency is to take cool drinks. If 
this suggestion proves to be well founded it follows that hot 
tea i3 responsible for many deaths. Far be it from me to say 
a word which will &dd to the trials of the much suffering tea 
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industry, so let me hasten to add that it is the temperature of 
the drink that matters and not the fact that the drink is tea. 
Any other hot liquid would produce exactly the same effect* 
Weak tea if taken at a reasonable temperature is a drink which 
is worthy of the unqualified advocacy of the medical profession : 
it is almost the only safe and attractive drink that is widely 
used in tropical countries. 

There are many other examples of the association that 
exists between chronic irritation and cancer, such as clay pipe 
smokers* cancer, chimney aweei>s’ cancer and X Ray workers’ 
cancer, and altogether it seems likely that a close study of the 
conditions under which the disease occurs in human beings all 
over the world may lead more rapidly to a knowledge of how 
to avoid it than all the expensive research that is being carried 
on in England, France, Germany. America, Japan and other 
countries. 

A disease of special importance in India is Beri Beri under 
which name it is convenient to include Epidemic Dropsy as 
no one has brought forward convincing evidence of the dis- 
tinction between the two diseases. Medical scientists have 
accepted the vitaminc deficiency theory of the disease with 
wonderful unanimity. Let us briefly examine the evidence 
on which this theory is based. It has been proved that by 
feeding fowls on polished rice for some time they become 
affcctpd by a degeneration of the nerves which is known 
as polyneuritis gallinarum. This disease is readily cured by 
feeding the fowls on the polishings of the rice or on ex- 
tracts of these polishings, and it is quite obvious that the 
disease is due to a deficiency in the diet. Now polyneuritis 
gallinarum shows some points of striking resemblance to beri 
beri and as the latter disease in the great majority of cases 
occurs among people w ho eat polished rice it is not surprising 
r that the chain of evidence should have been regarded as com- 
plete, in fact to doubt the food deficiency theory of beri beri is 
usually regarded as rank heresy. But th^re are some facts in 
connection with beri beri which cannot readily be explained 
by the deficiency theory, for example the great outbreak of the 
disease that occurred in Calcutta and other places in India about 
eleven years ago. This occurred in epidemic form among people 
whose diet remained much the same as it always had been and 
many of the victims were well-to-do people who lived on a 
varied and nutritious diet which could hardly have been defi- 
cient in vitamines. It was also strange that the prisoners in 
the Presidency Jail who lived to a greater extent on Rangoon 
rice than most of the victims should have escaped the disease. 
At the time it seemed to me to be very likely that the custom of 
mixing lime with the rice stored in the jail and of spreading it 
out in the sun at frequent intervals was the reason for this 
immunity. Then sudden onset of the disease and the gastro- 
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intestinal symptoms which frequently usher it in are much more 
suggestive of an intoxication than of a food deficiency. Quite 
recently a small outbreak of the disease came under my. perso- 
nal observation. A largo well-to-do family was severely affect- 
ed while the rest of the population of the place did not suffer 
at all. The diet was varied and nutritious. The symptoms 
strongly suggested an intoxication and my colleague Major Lister 
who was asked to examine the eyes of some of the victims 
whose sight was affected, found that they were suffering from 
haemorrahagie retinitis which he quite independently regard- 
ed as being toxic in origin. A very striking fact was that one 
of the family who had been living at a distance came to 
visit his sick relatives and within about a week of his arrival 
he began to show definite symptoms of the disease. In his 
case the deficiency theory could be almost absolutely excluded. 
Only the other day Sir Koilash Chandra Bose told me of a case 
which he had once seen in which symptoms appeared within 
two days of* the patient’s arrival in the affected area. The ob- 
servations of Lt.-Col. Sprauson and others in Mesopotamia 
also strongly suggest that the vitamine theory does not supply 
a complete explanation. 

There are two possible ways of accounting for the difficulty 
of fitting in all the cases of beri beri with the accepted views 
as to its causation. The one is that there are really two or 
more distinct forms of disease included under the narqe beri 
beri, and the other is that the disease in fowls, though in some 
respects similar to beri beri may be a different disease. 

I personally incline more to the latter explanation though 
I quite agree that there may be many varieties of ben beri, and 
that deficiency in diet is an important factor in same cases, but 
whichever of the explanations be accepted the fact regains 
that we have no assurance that we are in a position to prevent 
or tb deal with an outbreak of the disease. 

One suggestion that I would make is that possibly we have 
been relying too much on laboratory findings and not paying 
enough attention to the disease as it occurs among human 
beings. Another is that as the disease may break out with 
great severity at any time it is of extreme importance that 
there should be a thorough reconsideration of the whole sub- 
ject. 

For the enquiry into the nature of the disease to be a suc- 
cess we must put away all preconceived ideas on the subject 
and we must collect evidence from every possible source. It is 
quite likely, for example, that the biochemists may be able to 
help, they "have been carrying out some very interesting work 
on polished rice from an economic point of view, and it is quite 
possible that their results may throw light on the beri beri prob- 
lem. Then the rice manufacturers and merchants should be 
consulted as there is good reason to think that not only methods 
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of manufacture but alfco conditions of storage of the rice may 

be factors of importance* 

Diabetes is another disease of great importance in India, 
and a great deal of valuable and highly skilled laboratory work 
lias been done in connection with it, especially in Calcutta by 
Lt.-Col. McCay .and his assistants. There is plenty of prima 
iacie evidence that the common form of the disease is very fre- 
quent among those who eat too much carbohydrate and who 
take too little exercise, while on the other hand those w'ho eat 
sparingly of carbohydrate and who take plenty of exercise rarely 
suffer. This indication should be closely followed up, and it is 
quite likely that a detailed enquiry into the habits of those 
classes that are most affected and of those that are least affect 
ed may not only solve the problem of diabetes in India but 
also convince the people most interested that the solution has 
been reached. At present the position is that most doctors 
preach the doe tune of sparing diet and plenty of exercise, but 
they do so to unwilling ears. 

It would almost seem as if the solution of the diabetes 
problem that is suggested is too simple to be acceptable, or 
perhaps it is that its practical application entails a considerable 
change in the habits of persons most affected. In any case 
there can be no difference of opinion as to the gravity of the 
disease and as to the desirability of finding out the exact con- 
ditions under which it occurs. 

There is another disease which is of the greatest impor- 
tance to the well-to-do people of India, infantile cirrhosis of 
the liver, it is quite likely that the secret of this disease also 
may be discovered by an accurate observation of the habits 
of the classes of people among whom the malady is com- 
mon . 

Then there is a form of goitre which is very common in 
certain localities. Much work of the highest order has been 
carried out in connection with this diseq.se by Lt -Col. Me- 
Carrison but the results obtained are not easy to reconcile with 
what is known of the disease as it actually occurs in man. This 
is the case specially in connection with its geographical distri- 
bution and it seems quite possible that careful observation of 
th6 disease in the human subject may throw light on its true 
nature and on the means of preventing it. 

The foregoing examples have been chosen with a view 
to suggesting that in medical research subjects under investiga- 
tion should be examined from every point of view, and that we 
should look at the problems with the naked eye as well as with 
the microscope. It is also suggested that much may be learned 
by close observation of the experiments which human beings are 
carrying out on themselves all over the world. 

It is not suggested that we should pay less attention to 
animal experiments, we cannot dispense with these, but still it 
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is possible that we may have been too much inclined to neglect 
the more important human experiments which constitute the 
final and crucial tests in connection with any disease. , 

An aspect of medical research which is closely related t6 the 
last is that evidence should be sought from every available 
source. A classical example of the help that may come from out- 
side sources is the work of Pasteur. He was not a doctor but a 
biochemist, and yet there never was a man who did more 
to advance the cause of medical research. Among those who 
can help are the chemists, the biochemists, the zoologists, the 
botanists, the veterinary scientists, the physicists and even the 
geologists. 

Medical science has relationships and points of contact with 
nearly all the other sciences, and one of the most important 
problems of the future is to secure the help of other scientific 
workers and to ensure the most complete co-ordination between 
their work and ours. Science cannot be allowed to divide itself 
into watertight compartments and as medical research is 
by far the most important of the sciences from the point of view 
of the welfare of the human race it is essential that it should be 
able to command the aid and co-operation of all the others to the 
fullest extent. Some scientists go so far as to say that it is 
more important to undertake research work tnat is purely 
academic than to concentrate on problems that are likely to 
yield useful results : such a quixotic attitude may be tolerated 
but it cannot be encouraged at the expense of the public. In 
the case of medical research the workers are prepared to 
be judged by the practical value of the work done by them 
They see many problems of the gravest importance to the human 
race which are waiting to be solved by them and all that they 
ask is to be given the facilities for solving them. 

Acting on the principle of getting the greatest anfl the 
quickest returns they will gladly forego the credit that attaches 
to the working out of complicated and difficult problems and 
will not be ashamed to attain the desired object by the sim- 
plest and most direct means. 

Only a few of the tasks which lie before the medical research 
w r orker in India have been mentioned. You all know ohat the 
work to be done is so great that it is not easy to decide where 
to begin, kala azar, leprosy, hookworm disease, the dysenteries 
hud other bowel diseases, and the infectious diseases- of the 
respiratory system are among some of the most important sub- 
jects for investigation. In the case of all these it is essential 
that laboratory work and clinical investigation should be 
carried out side by side and that there should be a broad and 
genera} survey as well as a minute investigation of details. 

The most important of all the aspects of medical research 
has been kept to the last and I hope that I have not made 
the tactical mistake of exhausting your patience before com- 
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mg to it. Medical research is not an end in itself, it is only 
a means to an end. Tt< is only of value in so far as it leads 
to an improvement in the health and prosperity of the people, 
and it> follows that the practical application of the results 
of research is of more immediate importance to the community 
than research itself. When we consider this aspect of the sub- 
ject and look at the vast amount of knowledge of the great 
fatal diseases that has been accumulated by scientists, and 
then look at the degree to which this knowledge has been made 
use of in practice we have small grounds for self-congratula- 
tion. 

Jt is well known to all who have thought about the matter 
that if every one were to put into practice what is known of 
the prevention of such diseases as cholera, plague, malaria, 
dysentery, tuberculosis, and other fatal diseases the average 
duration of human life in India would be doubled and tlu* 
amount of sickness would be reduced to a small fraction of 
what it is. A few years ago such a statement might; have been 
received w r ith scepticism as being the sanguine estimate of an 
enthusiast but now that the claims of the sanitarian have been 
pu^ to the most severe test, especialty in the great war, there is 
no longer any reason for questioning their validity. This being 
the case we are called on to give a straight answer to the plain 
question, Why do we not make more practical use of this life- 
saving knowledge that is in our possession? ” 

1 know of only one excuse that would satisfy any reason- 
able person and that excuse is seldom or never made use of. it 
is that if we were to prevent all the preventable deaths in India 
the stress of population would inevitably become so great that 
no efforts on our part could increase the food supply to such 
an extent as to satisfy the needs of the people. We must face 
facts' and it is quite obvious that if the well-meant efforts of 
the sanitarians for the past forty years had been attended with 
complete success the population of India would already be far 
too great to be supported by the food supply. We might al- 
most be tempted to think that the passive resistance of the 
people to the efforts of the sanitary department were due to an 
instinctive knowledge that the victory over disease would lead 
to an evil even greater than disease, namely, inevitable famine. 
This is not a pleasant prospect to face' and if there were nothing 
more to be said it would have been better to have said nothing 
at all and to have accepted the existing evils with the fatalistic 
apathy that has for so many centuries helped the people of 
India to endure their miseries. But while we must recognise 
the evil results that would follow from the sudden interference 
with the balance that has been arrived at in India by the forking 
of natural laws through the ages, we have not exhausted the 
resources of civilization and there is no need for us to sit with 
folded hands. In other countries the death rate has been very 
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greatly diminished and at the same time the problem of over 
population has not become acute. If we learn from the expe- 
rience of these countries, we can find means for compensating 
the disturbance that will follow from a falling death .rate. In 
India we have been trying to impose on the backward and un- 
educated masses rules and regulations which they have pas- 
sively resisted. In the countries which have dealt successfully 
with the evils of epidemic disease the results have been attained 
by the willing co-operation of educated people, and the conse- 
quence has been that they themselves have arranged for main- 
taining the balance between food supply and population, bv 
increasing the productiveness of the soil, by opening up new 
lands to receive the surplus population, by later marriages and 
other means. 

By the spread of a rational system of education the 
people of India will not only learn to prevent the senseless 
waste that comes from preventable disease and death : they 
will also learn improved methods of agriculture; these com- 
bined with the betterment of the physique that will also result 
will lead to a great increase in the food supply. There are tracts 
of land which are now lying uncultivated which can be made 
to support millions of people and by the time that these 
measures fail to provide for the increasing population the 
people will have the knowledge that will enable them to deal 
with the problem for themselves. What is obviously needed is 
the spread of a form of education which will enable the people 
to become masters of their fates to much greater extent than 
is the case at present. 

We cannot impose on the people of India a solution of the 
terrible problems that they have to face : what we can do is to 
give them the education that will show them the way out of 
their difficulties. The outlook on life of the masses of Irfdia is 
essentially the same as it was before science began to shc/w 
mankind how to increase its mustery over its environment and 
until we educate the people from their childhood upwards there 
is no hope of any great advance being made. I will leave to 
others to decide what other changes should be made in the 
educational sj'sfcem of India but I strongly insist that it should 
be the aim of Government to ensure that every child should be 
taught how to avoid preventable disease and preventable death. 
The first step is to teach the teachers themselves, arid to instruct 
them in the methods of conveying the knowledge to their 
pupils in a simple and intelligible manner. The great 
organisation of the educational department exists ready to 
hand, it can easily be adapted to the purpose of conveying an 
education which "will be of real help to the pupils in their 
after lives. To deal with the adult population is much more 
difficult, they have acquired such an outlook on life that the 
teachings of medical science are a foreign language to them. 
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At the same time experience has shown that the masses of 
India are by no means so conservative and so antagonistic 
to new ideas as \\e often assume, and it is quite likely that 
it is chiefly our methods of istruction that are to blame for 
the slight response that has been made up till now to our 
teaching. ■ 

. I will not exhaust your patience by dwelling on this 
subject. My sole aim has been to show that medical research 
and its application represent a problem of the first magnitude 
and that a solution of this problem is of the most pressing 
urgency. If you agree with me in my conclusions, as I am 
sure you do, only two questions remain to be considered. One 
is, who is to take, action /'.and the other is — what action is to he 
taken..' In considering the answer to the first question we 
must take into account the claim that has always been made 
tor medical research by those who are engaged in it — that it 
pays. This claim has been amply justified over and over 
again. Let us regard the matter as a business proposition and 
let us .suppose that the advocates of medical research were to 
go to a group of capitalists and were to explain to them the 
financial possibilities of medical research. The capitalists 
would doubtless agree that the returns which could be clearly 
foreseen from the application of medical research would be 
many times greater than those of all the great industries of India 
taken together, but they would also point out that these 
returns* are like the benefits arising from the air and light of 
heaven, they cannot be monopolised for the profit of any 
company or syndicate owing to the fact that they can betaken 
advantage of by every member of the community without pay- 
ment . Fol* this reason it is clear that the business of exploiting 
the vast possibilities of medical research must be undertaken 
by tlfe whole community. The trustees of the people are the 
Government and so it follows that it is the business of Govern- 
ment to shoulder the great responsibility. 

But our duty does not end with telling the government 
that medical research is their concern; we cannot so easily wash 
our hands of the business. If I were placed in the position of 
a defender of the government 1 would argue that it has already 
done a great deal, quite as much, in fact, as has been demanded 
of it by public opinion, for it is quite 'certain that if there had 
been an insistent demand on the part of the public, govern- 
ment would have made a response which would have been in 
keeping with the strength of the de'mand. I would also say 
that now that the people have the right to elect their own 
representatives the matter is in their own hands and if they 
are dissatisfied with what has been done in the past, the best 
way of showing it is not by arguing as to what might have 
been done or should have berm done, but by doing it them- 
selves now. The sooner w f e realise that the grant' of represents- 
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tive institutions entails grave responsibilities on the people and 
on their representatives the better it will be for India. 

Let me now put aside the role of an apologist for 
government and speak as one of the general public*. .1 would 
say to government that there are two great functions ^ which 
you should give your special attention, the one is the main- 
tenance of peace and order and the other is the care of the 
physical and mental welfare of the people. The first of these 
responsibilities has been reserved but the second has been made 
a transferred subject and it is up to us medical men to show 
both the government and the people what their duty in the 
matter is. 

The next question is, “ What must be done ? ’* 

The future of India depends on the choice of the right- 
line of action. The choice of this line cannot be left to any 
individual nor should it be arrived at on the advice of well 
meaning enthusiasts. The whole subject should be closely 
examined by a committee of the most highly qualified men 
who can be secured. This committee must be a whole time 
one, it is useless to ask a few busy men to work out a scheme 
in the few moments that they can snatch from their other 
duties. On the committee there should be recognised leaders 
of medical research with experience of the east, men like Sir 
Leonard Rogers and Dr. Balfour of Khartoum fame. There 
should be a man with a special knowledge of applied sanitation 
in India, there should be an expert in medical education, an 
expert in general education, a general practitioner with special 
knowledge of Indian conditions, there should be a business 
expert and a recognised leader of public opinion. The 
committee should be given ample time and opportunity to 
take evidence and to examine the subject in whatever way 
it finds to be necesary and it should be given great latitude in 
the scope of its enquiries. 

Among the* terms of reference would be the following : — 

(i) To consider the present position of medical research 
in India and the action that may be necessary to place it on a 
sound basis. 

(ii) To consider the relations that exist between jpedica 
research and other forfns of scientific research and the steps 
that should be taken to ensure the most effective co-operation 
between them. 

(iii) To consider the steps that should be taken for the 
purpose of making the results of medical research available 
for the improvement of the physical, intellectual and economic 
condition of the people of India. 

My last word to you and to the Government of India is 
this — Do you think it worth while to appoint such a 
committee?* 
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The weight at birth of infants in India . — By Daomar 
F. GTJR.TEL. 

Considerable interest is being shown in different parts of India at the 
present time in the subject of Maternity and Child Welfare, and various 
schemes^are being put forward to improve the condition of the Indian 
mother and her child. The economic value of health in a community is 
now generally recognised, and the aim of all welfare work is to preserve 
the health of the mother and to ensure for each infant a healthy child- 
hood. 

In 'view of the very large number of infants who die before the end 
of the first year in India, the following enquiry was undertaken with the 
object of determining the condition of development as shown by weight, 
of the normal Indian infant at birth. For the purposes of the enquiry a 
normal infant was considered to be a full term birth, the presentation 
being either vertex or breech, vvliero labour had terminated naturally and 
spontaneously. The weights at birth of 1840 normal infants were collected 
in different parts of India, and for comparison the weights at birth of 
289 normal infants born in India of other than Indian parentage. 

Results : — 

(1) Records of the weights at birth of 1,840 normal Indian infants 

representing many different castes and classes, show that the 
Indian infant has reached at- the time of birth the average 
weight of 0*5 lb. 

(2) This average compares favourably with the weights at birth of 

infants of other parentage born in India. 

(3) There is no marked difference in development as shown by the 

average woight at birth of normal infants between Mussal- 
mans, Hindus and Indian Christians. 

'4) The early marriage age of the Indian mother as compared with 
» European races, does not adversely affect the development 
as shown by weight, of her child at birth. 

(0) Since the normal Indian infant has reached a fair development 
as shown by the average weights of (> 5 lb. at birth, the 
subsequent high mortality among such children is largely 
dpe to unfavourable post-natal conditions, which are inti- 
mately connected with the environmental factors affecting 
the health of the community generally. 


4 

The difficulties in the manufacture and use of vaccine 
lymph in the Madras Presidency : — By M. Kesava Pai 
and T N. 8. Raghavachari. 

Introductory . 

The vaccination results in the Madras Presidency during the last 
twenty* years have been far from satisfactory. t Other institutes in India 
and Burma have been getting a case success of 95 per cent and over, whilst 
in Madras the r&te has been as low as 80 per cent. 

Aim of the Paper: 

The aim of the present paper is to set forth the several factors that 
have contributed to the low success rate. 

Climate . 

The climatic conditions obtaining at the depot are unfavourable to 
lymph production. The comparatively high temperature of the districts 
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during the greater part of the year and the continuance of vaccine opera- 
tions all through the year have contributed to these poor results. 


The Vaccinifer. 

Calves of suitable size and good physique are difficult to obtain to 
m.eotthe large requirements and the absence of sufficient pasture in the 
premises of the institute has added to the difficulties of maintaining a 
healthy and robust set of calves required for the production of a potent 
virus. 


The Maintenance of the Seed. 

The aystvin of passing the vaccine virus from calf to calf with pre- 
served glycerinated emulsion of the pulp, ends in loss of virulence after 5 
or fi passages. The system of direct transfer has yielded, what appears 
to be satisfactory results, as judged by 10 moves from calf to calf so far 
made. The maximum potency of the virus is reached in the cold weather 
at the end of 120 hours; in the hotter months, however, vesicles are 
found to mature at 90 hours or even earlier, but these are inferior in 
quality to the vesicles of 120 hours. 


Grinding and mixing the Pulp. 

The use of mortars and pestles for grinding the pulp lias not yielded 
satisfactory results. The use of a grinding machine (Chalybaus or 
Dooring'a) is cjuite necessary to ensure minute sub division of the pulp 
.material and its uniform distribution in the final product. 


The Choice of the Vehicle for the Vaccine Virus. „ 

Ring used lanoline and claimed for it the advantages, of its being a 
neutral vehicle without any antiseptic action on the virus, a bad con- 
ductor of heat and an unfavourable medium for the entry and multiplica- 
tion of extraneous organisms. 

Other observers in India, have found that lanoline is most unsuitable 
for the purpose for soveral cogent reasons, and that glycerine is a much 
more satisfactory vehicle. •* 


Experimental Study of Chloroformed Glycerine Lymph , l Inch loro formed 
Glycerine Lymph with and Lanoline Lymph reference to their 
relaiirc efficacy and keeping Properties. 

Chloroformed glycerine lymph was found to resist almost all adverse 
influences of climate and to yield excellent results. TJnchloroformed 
glycerine lymph though inferior to the former, as regards its keeping 

? >ro parties and potency, wa& Found to be definitely superior to lanolinated 
ymph . v 

Storage of the Lymph. 

Storage of lanoline lymph for long periods was found to tell very 
much on the potency of the virus as revealed by the results of vaccination 
during the period 1912-1920, when cold storage was resorted to largely, 
consequent on the temporary intermission of calf operations during the 
hotter months of the year. 

Avoidance of exposure to heat is the all important factor during the 
whole process of manufacture. The preservation of the vaccine after 
manufacture till the time of despatch by post, at as low a temperature as 
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possible, should be zealously, attended to, guarding against large varia- 
tions even afc that low temperature. 

Loading and Packing the Lymph. 

Metal collapsible tubes are not at all suitable for the purpose. Glass 
tubes plugged ‘with corks are the ideal ones for loading and issue. They 
should be packed, while still cold, in wooden cases also plugged with 
corks and then sent out. 

The TJ sc of Lymph by Vaccinator a. 

The system of weekly supplies, instead of the supplies now made three 
times a month, is a great advantage and supplies for 10 and 20 cases in 
each tube should be made instead of the full requirements of 10 to 150 
cases in one tube as now. These two improvements would greatly assist 
in securing a higher rate of success, by giving the vaccinator a sufficient 
number of working days in the month in which to make up his minimum 
cases and by obviating the necessity of having to open his vaccine stock 
tube several times during one tour. 

The rotary lancet in use in the Bombay Presidency appears to be a 
much better instrument for vaccinating babies than the knife edged 
spatula- shaped lancet of Madras. The former produces neat, circular and 
symmetrical vesicles of standard size and shape and causes the minimum 
of disfigurement. 

Conclusions. 

(1) Considering the poor physical condition of the calves available in 
Madras, every attention should be paid to their selection, cleanliness and 
feeding before the animal is utilised for vaccination. 

(2) Tq keep up the potency of the seed the method of direct transfer 
from calf to calf should be tried, the best calves with softest and fairest 
skins being selected for this purpose. Whether, with this method of 
direct transfer, it will still be necessary to pass the virus through a 
different species of vaccinifer, such as a rabbit, after a certain number of 
moves from calf to calf, is to be ascertained by actual experience. 

(3) The extraction of the pulp from the calf should be made prefei- 
ably at the end of 120 hours, vesicles of less than that duration being 
discarded as far as possible. 

,(4) The later processes of grinding, mixing and loading should bp 
conducted in a cool atmosphere, an artificially cooled room being prefer- 
able, except during the coldest months. 

(5) A cold store with a steady temperature of about — 10°C. is a 
necessity especially as vaccine operations on the calf have to be stopped 
during the hotter months, when stored lymph has to be issued. 

(6) Every attempt should be made to see if glycerine lymph can be 
adopted in place of the lanoline lymph now in use. Whether chloroform- 
ing of the lymph is desirable or not is to be afeertained by actual experi- 
ment and cautious adoption. 

(7) The method of packing and despatch should be very carefully 
attended to, the glass lymph tube enclosed in the corked wooden case 
being preferred to the collapsible metal tube. packed directly in the card- 
board box. 

(8) Vacoination of children can, with advantage, be suspended during 

the hotter months, except in infected areas, where vaccination has to be 
carried out as an emergency measure, even in the hottest part of the 
year. f 

(9) The vaccinators aught to be given a thorough practical training 
enabling them to minimise the adverse effects of the climate on the 
vaccine lymph, the operation and its results. 
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(10) If, in spite of close attention to all the above details vaccination 
continues to give unsatisfactory results, the desirability of removing the 
vaccine depot to a hill station, has to be seriously considered. 

The influence of age and temperature on bacterial vac- 
cines. — By W. F. Harvey, K. R. K. Iyengar and 
S. R. Christophers . 

It is rather difficult to give a single quantitative expression to the 
effect of age and* of temperature upon the bacterial antigens used in these 
trials. As far as our results go, however, there is no evidence on which to 
incriminate age and temperature as causing appreciable deterioration of 
vaccine up to a period of 12 months. This is a specially remarkable fact 
in the case of temperature, and if confirmed will necessitate a revision of 
our ideas on the means necessary for preservation of vaccines. On the 
evidence here submitted it would appear that there is no roason for the 
adoption of any elaborate precautions for preservation of vaccines. The 
antigenic power of a vaccine kept continuously for 48 weeks at a tempe- 
rature of 37°C is apparently as good at the end of 48 weeks as it is when 
freshly administered. To cover all possibilities, and at the same time to 
err on the ajde of safety, it might be advisable to use the vaccines here 
dealt with with some increase of dose rather than to reject thorn at some 
given date as useless. Another feature which is well brought out in thesf3 
experiments is the wide range of variation in response to inoculation of 
antigen exhibited by different individuals among the experimental ani- 
mals. In the case of tho Cholera antigen the measurable turbidity of the 
antigenic suspension fell somewhat rapidly from its value when freshly 
prepared but did not undergo any very rapid changes subsequently. In 
the case of the typhoid antigen there was little change in turbidity through- 
out the period of trial whether for antigen kepi at room temperature 
or kept at 37°C. It does not follow of course, that with auto lysis, anti- 
genic power should be lost at all. It does not seem necessary likewise to 
keep antigen suspensions such are used in agglutination tests at cold 
storage temperature. They may, so far as turbidity is a gauge of their 
condition be allowed to reach a stable position when they will retain that 
position for 12 months at least, at room temperature. , 

In the experiments shown for the 8th and 12th week of preservation 
there is evidence of actual increase in antigenic power. We refrain from 
drawing any conclusions meanwhile from these two results. Our con- 
clusions are : — Typhoid and Cholera Vaccines do not deteriorate in anji- 
gebic potency as judged by agglutination response, within twelve months, 
or at any temperature to which they are likely to be exposed during that 
period . * 

The production of B. influenzae vaccine on a large acale --- 
By R. H. Malone. 

By the method described in this paper, the organisms are grown in a 
special fluid medium in which rapid sedimentation occurs. The superna- 
tant fluid is removed by means of a suction purnp, and the sediment 
suspended in saline and used as a vaccine. 

The culture modi urn employed is Douglas mutton broth, P M 7*2 to 

j a 

7*4, containing 0*5 per cent heated pigeon blood and 0*5 per cent glucose. 

This procedure results in a saving of time, labour, and material, and 
allows of a more rapid production of influenza vaccine on a large scale 
than the methods commonly employed. 

v 

The viability of bacterial cultures. — By Nand Lal. 

1 . Sealing <?f cultures is an important factor in their preservation. 

2. Haemophilia organisms such a* the Meningococcus, Gonococcus 
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and B. influenzae can bo preserved for at least 50 to 60 days without sub- 
culture. 

T]ie‘^;-use of media. — By Nand Lal. 

1. Sfcccesive crops of an organism may be obtained by re-use of the 
same medium. 

2. Successive crops of a second and even a third organism may be 

obtained by re-use of a medium which has been exhausted for another 
organism. * 

3. Some organisms will not grow on a medium which has been ex- 
hausted by another organism. 


Preservation of high litre agglutinating serum and corres- 
ponding antigen. — By (4. Mackey. 

1. Antigen suspensions used for agglutination purposes preserve 
their agglutinability for a considerable time at ordinary room tempera- 
tures. 

2. Agglutinating antisera lose their potency only at a slow rate when 
kept at room temperature. A. M. melitensis serum loses itsppteflcy more 
rapidly than a B. paratyphosus 15. serum. 

3. Agglutinating antisera may lose their potoncy comparatively 
slowly when kept at 37°C as in the case of a B. paratyphosua B. serum or 
rapidly even to complete loss as in the ease of a M. melitensis serum. 

The Wassermann reaction in syphilis and in other dis- 
eases.—#// K. R. K. Iyengar. 

When Wassermarm applied the Bordet-Gengou Phenomenon to the 
diagnosis of Syphilis, it was considered a specific reaction. He used a 
specific antigen and the reaction was explained on the Antigen-Anti- 
body theory. Now most workers use a non-specific antigen and the reac- 
tion can no longer be explained on the Antigen- An tibocty theory. The 
nature of the Waasermann test is still obscure. It is of the utmost im- 
portance and particularly in tropical comi tries to ascertain which are the 
diseases that give a positive Wassermann reaction other than Syphilis. 
A positive reaction is given by Leprosy and Relapsing Fever. Malaria 
and Tuberculosis do not- give this reaction. 

Relation between impure water and disease. — By V. 
Govinda Ra.tu. # 

The paper is a critical examination of the mortality statistics of cer- 
tain towns in Bengal and particularly the town of Hooghly , Ohinsu ra. This 
town has a population of 29,000 and recently installed a filtered water- 
supply both sufficient in quantity and satisfactory in quality. The effect 
of this on mortality rates in this town has Jboen taken as typical of the 
relation subsisting between an impure water-supply and disease. In 
this town during the ten years preceding the introduction of water-supply 
the death rate from Cholera ranged from 3*4 to 9*46 per 1000 with an 
average of 5*43. After the introduction of pipe water-supply the death 
rate from Cholera fell to an average of *61 per 1000 and ranged from *3 to 
•9. The provision of water-supply has thus led to a considerable reduc- 
tion in Cholera mortality. A similar reduction has also been observed in 
the case of “Fever” mortality rates. During the pre-waterworks 
period the death rate for fever for the above town, varied from %8*09 per 
1000 to 25*35. After the introduction of water-supply, the death rate 
from * fever* varied from 12*31 to 9*57 per 1000 with an average of 10*87 
per 1000 aorainst 19*44 for the former period. In the crise of Diarrhoea » 
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Dysentery also a redaction has been noticed, Omitting the deaths due 
to Cholera and injury the total mortality rate for the pre-water-works 
period was 30-14 (average of ten years) while the rate for the period after 
the provision of water-supply is 24*42 (average of fitfe years) which means 
a reduction of 11*72 per 1000 on the general death rate apart from Cholera 
and injury. 

The following conclusions are drawn : — 

(1) That Cholera mortality in these towns of Bengal is mostly water- 

borne or at any rate can be reduced considerably by tlie 
provision of an abundant pure water-supply. 

(2) That in the case of the town of Hooghly, Chinsurah, where one 

death from Cholera has been avoided as a result of the 
introduction of a pipe water-supply two to three deaths from 
other causes have been avoided as well. 

Studies in town water-supplies. — By V. Govjlnda Rajij. 

It is an enquiry into the methods of purification of water employed 
in Bengal towns. It is pointed out that in the smaller water works the 
methods of purification adopted bring about very little improvement in 
the bacterial contents of waters and hence it is claimed that the money 
spent in installing these filtration-plants is practically wasted as the 
only justification for the expenditure of large sums of money on filtra- 
tion-plants is tho epiderncological safety thereby assured. The methods 
adopted in European countries are unsuited to Tndkt as hero economic 
conditions are generally on a lower level and preclude the carrying out 
coefficient and up-to-date schemes. It is therefore necessary that there 
should be an investigation as to the suitability of various methods of 
water purification for different localities. In tropical climates storage 
brings about a particularly remarkable improvement in the bacterial 
contents of polluted waters and consequently for small communities tank 
waters after being subject to some days’ storage form excellent sources 
of water-supply without any artificial process of purification provided 
pumps are provided and measures are taken to retain the water free from 
contamination at the edges by men or cattle. In larger towns where it is 
necessary to have a distributory system some form of purification will have 
to be provided. The relative advantages and disadvantages of slow sand 
and mechanical filters for these localities must be carefully considered. In 
tho latter case large amounts of coagulates are necessary and in •conse- 
quence the maintenance charges are likely to bo heavy. Although said 
to**>e fool proof in actual practice they have in most cases not yielded 
satisfactory results. Slow sand filters have given excellent results on a 
large scale, but in thn case of the smaller plants the results have not been 
satisfactory. This however is believed to bo due to faulty design. 

New thoracic appendages in anopheline larvae. — By 
M. 0 Tirunarayana Iyengar # 

The paper deals about the occurrence of a paired appendage on the 
sub dorsal region of the raeso-thorax of anopheline larvae, 'which appears 
to be characteristic of this group as no other culicines studied have them. 
The appendage is very transparent and consists of a basal pedicel termi- 
nating in two lobes which are provided with cuticular expansions. The 
appendages are capable of movement and contraction by the action of an 
oblique muscle strand. The oxact functional relations of these organs 
are not known nor their homology. All the nine species so far studied 
have t&ese appendages, i.c. Anopheles barbirostne % sinensis , rossi , 
siephensit minimus/ culicijacics* fyliginosus, jamesi and macvlatus. The 
author has also found tht?se appendages in the larvae of A . tnaculipenni * 
and bifurcalus from* England. 
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A review of recent, investigations on margosic salts and 
esters and a comparative study of margosic and other 
esters. — By K. K. Chatter, n. 

/. Introductory. 

Formula of margosic acid. 


II. Margosic acid and iU salts. 

fa) Biological tests. Table T. 

(b) Bacteriological tests. 

Technique. Table II. 

(c) Tests on protozoa. 

Technique. Table III. 

< d ) Haemolytic action ot margosatcs. 

Comparative hoemolvtie tests with 
pot. chaulmoograte, 
pot. morrhuate, 
pot. oleate. Table IV. 

III. Esters of margosic and other fatty acids. 

fa) Ethyl esters. 

Esters of margosa oil. 

,, ,, cod liver oil. 

,, ,, teel oil. 

,, castor oil. 
etc., etc., etc. 

(a) Bacteriological tests of esters of different fatty acids. 

Technique. Table V. 

( b ) Experiments with protozoa. 

Technique. Table VI. 

( c ) Influence of esters of different fatty acids on metabolism. 
{ /8) Allyl esters of margosic and other acids. 

^ Compared with ethyl esters, 

c chemically and physiologically, 

clinically. 

IV. Copper Margosate. 

Method of preparation. 

Bacteriological tests. 

Biological tests. 

Clinical use in cancer. 

u 

, V . Silver Margosate. 

Method of preparation. 

Bacteriological tests. 

Biological test. 

Clinically : its use in gonorrhoeal urethritis. 

The treatment- of Kala-azar with some new antimonial 
preparations .— By U. N. Brahmachari. 

This paper contains my experiences in the treatment of ksla-azar 
th the following new antimonial preparations : — 
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(1) Urea'antirnonyl tartrate. 

(2) Ammonium hyperacid antimony! tartrate. 

(3) Phenyl stibiate of sodium. 

(4) Stibenyl. ’ * 

These preparations have been used by, me either intravenously or 
intramuscularly or bot?!i and the effects of treatment are detailed in my 
paper. The focal reactions in cases in which they were used Intramuscu- 
larly are also pointed out. 

Quinine haemoglobinuria and the dangers of rapid intra- 
venous injection of concentrated solution of quinine in 
the treatment of malarial fever. — By 17. X. Brahma- 

CHARI. 

The first part of this paper refers to cases, which one occasionally 
meets with. One such recent case is fully described in this paper. 
Patient had an attack of malarial fever six months ago. After adminis- 
tration of 10 grains of quinine by the mouth he had haemoglobinuria. 
He had recently another attack of malaria 1 fever, ring parasites being 
found in the blood. Quinine was given intramuscularly. This was 
followed by haemoglobinuria The paper is intended to open a discus- 
sion on the^treatment of such cases. 

The second part of this paper refers to the dangerous fall of blood 
pressure that rnay follow intravenous injection of concentrated solutions 
of quinine, in the treatment of malarial fever. In my opinion quinine 
should be Given in dilutions of 10 grains of the bihydrochloride dissolved 
irf 200 c.c. in not less than 20 minutes in the case of adults and the rate 
should be still slower in the case of patients under 15 years of age 
Bayliss* solution does not prevent the fall of blood pressure that may 
take place after intravenous injection of quinine given without proper 
precautions. , 

Notes on relapsing fever — By J\ Basu. 

Two different types of Relapsing Fever occur in India both of which 
are caused by Spirilla, but these are morphologically distinct from each 
other. One has already been described as the cause of Indian Relapsing 
Fever but the other variety is common in Punjab. In the first type signs 
and symptoms exactly similar to those described as Indian Relapsing 
Fever (caused by Spiroscliandinnia carteri) are noticed. The cases gen- 
erally show an initial fever which continues from three to four da$ r s 
during which time Spirochaetes are freely found in the circulating blood. 
Vomiting, slight enlargement of spleen and jaundice are usual con- 
comitants. In some oases complications (bronchitis, cerebral symptoms, 
etc.) develop. These cases generally get a relapse within six to ten 
(often 7) days, and sometimes even a second relapse. 

In the second type, i.e. the Punjab type which is very common and 
has not hitherto been described, the symptoms are less severe. 

The initial lever starts ydth rigor and lasts for two or three* days 
without any sign of vomiting, or enlargement of spleen. Complications 
are rare and the relapses are uncommon. The morphological characters 
of this Spirillum are quite different from the first. It shows less spirilla- 
tion, the curve being more qpened out and thread is usually doubled or 
coiled up. In fact the main differences between the first and second 
types are as follows : — 

Character. Spirillum Carteri. Spirillum^^u^ab variety 

Length® .. Longer spiral ore Short spiral, not more than 

than 3. 3. 

Curve . . Open curve . . Open curve, usually doubled 

up. • 
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Character. 

Spirillum Carteri. 

« 

Spirillum of Punjab variety 
(2nd type). 

Symptoms 

Sevpre 

Less severe. 

Complications . . 

Piesent 

Nil . 

Relapses ' . . 

Twice or thrice 

Nil. 

Mortality 

Few* 

Nil. 

* 

Etiology. 



The disease is carried by lice and bed bugs. 


Treatment . 

Prophylactic treatment consists in systematic disinfection of clothing* 
bedding* and in the personal cleanliness of each man of the unit in which 
infection has taken place. Medicinal treatment consists in the immediate 
intravenous injection *45 grm. of novoarsenobillon. Antimony salts have 
got no effect. Quinine is useless. 


Fatty acids in the treatment of diseases caused by acid- 
fast germ. — By P. Ganguli. , 

I. Evolution. 

The properties of Chaulmoogra, Nim and Gurjan oils were extolled 
in Aurvedas in the treatment of leprosy* syphilis and other skin dis- 
eases. In 1905* Dycke found that the parasitic nature of the acid fasf 
bacilli were due to a fatty substance in their bodies which conferred the 
great resisting powers in them so that the antibodies were unable to 
penetrate their fatty envelops. He introduced Nastin-B— a combination 
of Benzofl Chloride with a fatty principle from lepra streptothrix which 
was remarkably successful in the treatment of leprosy. Rogers intro- 
duced the treatment of leprosy and tuberculosis with the salts of unsatu- 
rated fatty acids of Chaulmoograe and Morrhvae oils. Chatter ji intro - 
duced various preparations of Margosic acids in the treatment of leprosy, 
syphilis* canCer and various skin diseases. Shaw-Mackenzie uses Sodium 
Oleate in cancer. The most important declaration was that from Rogers 
when fte pronounced before the Leprosy Conference 1919, that the bac- 
teriolytic properties resided in the unsaturated fattv acids as a class. 

J 

II. Action of fatty acids. 

1. The injection of fatty acids restrains the vitdl action of the acid- 
fast germs, by inducing an antiseptic atmosphere and thereby inhibiting 
their production of toxins which are responsible for fever, malaise and 
other symptoms. 

2. The injection of fatty acids removes the inhibitory action of 
serum on lipase and accelerate the fat splitting activity of lipase in the 
serum (Shaw-Mackenzie). The most important effect is that it excites 
the production* of partial antibodies for bacillary fats which causes break- 
ing down of the bacilli and formation of an emulsion of bacillary pro- 
teins which acting as auto-antigen excites the formation of specific albu- 
minolysius causing focal and general reactions. 

3. Besides above* a fibrolytic property of the fatty acids has been 

discovered which is active against newly formed fibrous tissues. It is 
responsible for the elimination of latent tubercular foci from the system 
and thus effecting a more permanent cure of pulmonary tuberculosis, if 
treated with fatty acids. * 

4. Lastly, there is a great possibility of fatty acids as adjuvants of 
various drugs^of antibodies seeking penetration of oetys of animal organ- 
isms as the protoplasmic membranes of the cells are of lipoid nature and 
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osmosis depends on the ability of the membrane to differentiate by sol- 
vant or absorbant action between the substances which seek to pass 
through it* 

III.- Poaology 
» 

Determination of’ the initial dose of fatty acids in pulmonary tuber- 
culosis is very important as too small doses or too large dbses are both 
liablo to produce hypersusceptibility. The proper procedure is to test 
the susceptibility of a patient by putting him to certain moderate exer- 
cises and noting reactions after that. Exercise is also a valuable diag- 
nostic method superior to inoculation with Old Tuberculin in active cases. 
The n febrile and febrile cases of pulmonary tuberculosis can be classified 
into subsensitive, moderately Sensitive and supersensitive types accord- 
ing to reactions after exercise, The initial dose should be J to $ c.c. of a 
3 per cent solution of Sodium Morrhuato according to severity of reaction. 
The maximum dose is 5 e.c. Fatty acids are contra-indicated in high 
intermittent supersensitive type. 

IV, Role of fatty acida. 

Fatty acids are superior to Tuberculin T.A. , as in the latter, tox- 
immunity dnly is established, whereas in the former, tox-immunity and 
bactero-immunity are simultaneously produced. But, in a recent infec- 
tion of supersensitive type, fatty acid treatment should be preceded by 
that with Tuberculin T.A. , with a view to get tox-immunity. Fatty 
acids are best indicated when tox-immunity has been fairly established 
in active cases. Again, to attain high ideal immunity, fatty acid treat- 
ment should always bo followed by that with bacillary substances. 


Note on some cultural phases of Leishanania donovani . — 
By B. M. Das-Gupta. 

A monkey was infected with kala-azar by intra peritoneal injection of 
spleen emulsion from a kala-azar spleen. The incubation period was 85 
days. The animal shewed great splenic enlargement. All attempts to 
find parasites in spleen puncture films and on post-mortefii were nega- 
tive: but N.N.N. cultures were successful. One series of such cultures, 
after shewing the usual and typical flagellate phase and rosette?, went 
on to shew aflagellate and granule forms resembling those described by 
Pf. Row as ‘‘post- and super -p os t-flagel late” forms. A second series'of 
cultures, after shewing the usual flagellate types, went on to cyst forma- 
tion with finally rtipture of the cysts, and de-exey station of very small 
and very minute “ second generation flagellates.” The aflagellate and 
granule forms appear to be simply degenerating flagellates*: but the 
process of encystation of L.D. appear to be a vital one, and may 
possibly be a part of the extrahuman cycle. 

* 

“ Naga Sore .” — By E. C. R. Fox. 

Nttga sore or Cachar boil is endemic in Assam and at times become* 
epidemic. It is shown to be, identical with Tropical ulcer as met with in 
various parts of tho Tropical world. 

The fusiform bacillus and spiroebaetes met with in this condition 
appear to be identical with those seen in Vincent's disease. The carrier 
of the infection appears t o be the small green fly. Biphonella f unicola, 
and th® occurrence of an epidemic is associated with the presence of this 
fly in large numbers. 
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Section of Anthropology and Ethnography. 

President : — Kai Bahadur Sarat Chandra Hoy, 

• ' M.A., B.L.. M.L.C. 

Presidential Address. 

Anthropological Research in India. 

» 

All students of Anthropology in India will, 1 am sure, 
join with me in offering their hearty thanks to the Executive 
Committee of the Indian Science Congress for having at length 
agreed to have a separate and independent section of Anthro- 
pology. My first impulse on receiving, late last year, the 
flattering invitation to preside over the meetings of this sec- 
tion was to thankfully decline the honour on the ground of 
unfitness. Apprehending however that further delay thus 
caused in selecting a President might perhaps lead to a further 
postponement of the inauguration, or, more eoriectly, the 
revival of a much-needed separate anthropological section, 1 
felt bound to accept the invitation as a call of duty. And so 
I beg to offer my grateful thanks to you all. gentlemen, for 
having done me the high honour of electing me President M 
this section. Although I am painfully conscious of my own 
unfitness to fill the onerous task of presiding oeer the meetings 
of sucl^ a learned body, my only excuse for standing here to- 
day is my ardent devotion to the science and my recognition 
of its paramount claims to our attention and service. 

The claim of Anthropology to be recognized as an im- 
portant science can no longer be seriously disputed even by 
the votaries of the exact sciences. Such a rigorous critic of 
science as Prof. Kar] Pearson, the celebrated author of the 
Grammar oj Science, in his Presidential Address to the Anthro- 
pological section of the British Association for the Advance- 
ment of Science, at its eighty-eighth annual, meeting held at 
Cardiff in August last, declared that Anthropology should 
hold th# positiou of the Queen of Sciences, and form the 
crowning stud}' of the academic curriculum.” And he emphas- 
ized the necessity of having institutes of Anthropology for 
teaching and research in order to plaep anthropological science 
in its true position. 

Although but few learned societies in India have paid 
adequate attention in the past to t)ie claims of this science, 
and Indian Universities have hitherto ignored those claims, 
there are fortunately indications that Indian scholars and 
educationists are now slowly waking up to the necessity of 
having suitable institutions in this country for anthropological 
study arid research. And it augurs well for the future of 
anthropological research in India that latterly a few research 
societies in the country are paying increasing attention to the 
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.science, and more than one Indian University have introduc - 
ed Anthropology as a subject for trheir degree examinations ; 
and at least in one University — the premier University of 
Calcutta adequate provision for regular instruction, in the 
science is being md.de by the creation of Chairs. Lecturerships 
and Readerships and the formation of an Anthropological 
Museum and Laboratory. It is none too early therefore that 
the Executive Committee of the Indian Science Congress have 
at length decided to have an independent section of Anthro- 
pology— a section which though nominally inaugurated in the 
first year ceased to have an independent existence since the 
second. We may now confidently expect that succeeding 
sessions of this Congress will be welcomed by an ever-in- 
creasing number of votaries of the science all over India as 
suitable occasions when they may come together once a year to 
exchange ideas, report, some of the interesting results of their 
year's anthropological work, and discuss methods that may be 
usefully followed and problems that await to be seriously 
tackled and solved. 

As this is practically the first sitting of an independent 
anthropological section of the Congress, it is perhaps fitting 
that we should take a rapid survey of the anthropological work 
^0 far done in India, and form a rough estimate of the enor- 
mous work that awaits to he done in the future. 

In reviewing the past history of anthropological research in 
India, t He first tiling that strikes the Indian 
Paucity of Indian student and makes him hang down his head 
pulogv. 111 s bame is that up till the present, almost 

all that has been accomplished has been tlie 
work of European investigator s whereas we Indians have 
culpably neglected to take our proper share iii the work. 
Instead of taking, as we should have done a leading part in that 
w*nk, a few of us have contributed in periodicals only occasiohal 
papers of ethnological interest written mostly by way of 
intellectual pastime during intervals of other business ; and only 
a few others have taken generally the minor part of collectors of 
information for official compilers of (Gazetteers and Handbooks 
on Castes and Tribes. And it must be confessed that hardly any 
systematic anthropological work by an organized band of 
de\ oted w orkers has vet been seriously attempted in this country: 
This is all the more to be regretted as but few countries present 
a wider field for anthropological investigation and afford promise 
of a richer harvest. 

The ethnological work hitherto done in India falls roughly 
into three classes ; (1) Magazine Articles and Articles in the 
Journals of learned Societies ; (2) Government Reports and 
Handbooks on Castes and Tribes; and (3) Monographs on 
particular Tribes or Castes. 

It is to * tlie Asiatic Society of Bengal that we owe the 
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beginnings of anthropological investigation in this country. It 
is to that society, the scope of whose inqui- 
^ArtSies 0 Tie * was down in 1774 in the inaugural 
. * ’ address by its founder and first President 

Sir William Jones, as u the entire field comprised in the words 
Man and Nature, ” that modern research in Indian Ethnography 
and Ethnology may be said to owe its foundation. 


But how insignificant has been the part taken by Indian 
Scholars in laying down those foundations and building up 
the superstructure may be judged from the fact that within 
the first hundred vears of the establishment of the Asiatic 


Society of Bengal — from 1784 to 1883, — out of a little over 
one hundred anthropological papers published in the Society's 
Journal and Proceedings, the contributions of Indian writers 
did not amount to more than three short papers — and those 
of comparatively minor importance. — namely, one on <£ The 
Trial of Ordeal among the Hindus ” written by Ali Ibrahim 
Khan (Magistrate of Benares) and communicated to the Society 
by Warren Hastings in 1784 ( Asiatic Researches , Yol. I, p. 323). 
a second on “ The Shiaposh Tribe or Reputed Descendants of 
the Macedonians/' by one Mr. Mohan Lai in 1834 (Asiatic 
Researches. Vol. 111. p. 76), and a third on “The Esafzai 
Afghans ” by one Khash Ali in 1845 (J.A.S.B., Vol. XIV, p. 736). 
The rest were all from the pens of European writers, mainly, if 
not wholly. Government officials or Christian missionaries. It 
was during this period that our first definite knowledge regarding 
the wild tribes of India began to be gradually accumulated in 
the pages of the Society’s Journal through the contributions 
mostly of European writers. Thus, our first definite knowledge 
of the ethnography of the hill tribes of Hindusthan north of the 
Vindhyas w ? as practically derived during. this period mostly from 
articles contributed to the Journal by such pioneer workers as 
Lieutenant Tickell who, between the years 1840 and 1842, wrdfte 
about the Hos of the Singhbhum District and the Bendkars of 
the Keonjhar State, Colonel Sherwell who, in 1851, wrote 
about the Malers or Paharias of the Rajmahal hills, E. A. Samuels 
who in 1858, gave an interesting account of the Juangs of the 
Keonjhar and Dhenkanal States in Orissa, Dr. F. L. Stewart who, 
in 1865, wrote about the Bogshas of JJpper India and Colonel 
Dalton who ( between the years 1865 and 1872, contributed 
several interesting papers about the hill tribes of Chota Nagpur 
and Orissa. 

Similarly, it was during this period that the investigations 
of such European writers as Dalton. Hodgson, Robinson, 
Rawlins, Elliott, Rowlatf, MacRae, Wilcox.' Reynolds, Barbe, 
O’Donnel, Otto de Grange, Lieutenant Yule, C. S. Campbell, and 
Rev. F. Mason, brought together a mass of information regarding 
the tribes of Assam and the North-Eastern Frontier of India ; 
such investigators as Hodgson, McCosh, Wood-Mason, and 
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A. Campbell published in the pages of the Society’s Journal an 
amount of information regarding the tribes of Nepal, Sikkim 
and other Sub-Himalayan tracts ; writers like Hodgson, Balfour, 
Lieutenant* Colonel Showers and others contributed artioles in 
the Journal regarding the tribes of Central India ; and inves- 
tigators like Hodgson, Ward, Ross and others published in the 
Journal the earliest accounts of the tribes of Southern India.* 

Another -more * popular journal— -the Calcutta Review — 
which was started in Calcutta under European Editorship in the 
year 184,3 also published from time to time some illuminating 
articles on Indian tribes and castes which supplemented 
our earlier knowledge of the ethnology of India ; but here, too, 
the majority of writers on ethnographical subjects were 
Europeans. Thus, out of fifty-three articles on Ethnology and 
Folklore published in the Calcutta Review from 1843 to 1883, 
as many as forty- three were from the pens of European con- 
tributors. t As in these journals so also in the Indian Antiquary 
which was started at Bombay in 1872 by Dr. Burgess as a 
powerful rival to certain sections of the Asiatic Society's Journal, 
the number of European contributors of articles on Indian 
Ethnology and Folklore has been very much larger than that of 
Indian contributors. Thus out of over two hundred and sixty 
such articles and notes which appeared in the Indian Antiquary 
from 1872 to 1883, hardly more than a dozen .articles were 
contributed by Indian writers. 

Since 1883, although we have a slightly better account to 
give of ourselves, Indian writers on anthropological subjects 
still remain in a hopeless minority. Thus, out of about two 
hundred and fifteen articles and short notes on Ethnography 
and Folklore that appeared in the Proceedings, Journals and 
Memoirs of the Asiatic Society of Bengal from 1884 to 1920. 
not more than sixty -five were contributed by Indians. Sirai- 
latiy, out of about seventy-six anthropological articles in the 
’ Calcutta Review ^from 1884 to 1920, only thirty were from the 
pens of Indian writers, and Indians are responsible for no more 
than one-hundred’ and thirty-two out of a total of about four 
hundred and seventy-seven articles on anthropological subjects 
that appeared in the Indian Antiquary from 1884 to 1920. 

’ You will have noticed the comparative increase in the 
number of anthropological notes and articles ip the Asiatic ' 
Society’s Journal during this second period. This is partly 
due to the action of Government which from time to time felt 
the necessity, for administrative purposes, of having better 
information about the customs and mentality of the people 
of India. Thus, in 1891-92, the Government of India circu- 
lated Jo the Provincial Governments and Administrations a 
scheme prepared by Risley for promoting the systematic study 
of ethnography in India, and it was suggested that societies 
formed for scientific enquiries might undertake to collate and 
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publish information sent to them. It was in pursuance of this 
suggestion that the Asiatic Society of Bengal added to its 
Journal *a third part dealing with Anthropology, Ethnology 
and Folklore. And the .Government of Bengal, on the 7th 
November,, 1892. sanctioned a grant of two thousand rupees to 
meet the cost of this third part of the Journal and, in the same 
year, the Assam Administration made a grant of rupees one 
thousand a year to the Society for ethnographic work. In the 
next nine years, from 1893 to 1901, fifty -nine anthropological 
papers were received by the Society for publication in its 
Journal. But the amount and quality of information thus 
published proved to be very poor. The number of really good 
papers such as the one on “ The Religion and Customs of the 
Oraons” by the Rev Father Dell on and another on “ Mundari 
Poetry” by the Rev. Father Hoffmann, was disappointingly 
small. The Council of the Society in their anxiety to improve 
matters now resolved to add to the third part of thqir Journal 
an Ethnographic Supplement on the lines of the short-lived 
‘Punjab Notes and Queries.” Only two copies of this Sup- 
plement were, however, published in 1903, when the then 
Anthropological Secretary, Mr. (afterwards Sir Edward) Gait 
having proceeded home on furlough it was unfortunately dis- 
continued. 

In these Ethnographic Supplements, too, out of the fairly 
large number of short notes contained in them, only a very few 
were contributed by Indians. Thus, of the forty -eight short 
notes or paragraphs in the first Supplement, only six were 
contributed by Indian gentlemen and the rest by Europeans, 
mostly Magistrates and Missionaries. Officers of Government 
had indeed an incentive for such work which non-officials did 
not possess. Again, on the 7th February, 1907, we find the 
then Lieutenant-Governor of Bengal, Sir Andrew Fraser, in 
Ins annual Presidential Address to the Asiatic Society expressing 
his regret that so few officers of the Indian f Civil Service and* 
other services were members of the Society and contributors 
of papers regarding religious legends, family or caste obser- 
vances and similar ethnographic information. In conse- 
quence ot these remarks, a committee was appointed to 
consider*' the question of directing and encouraging research, 
and promoting knowledge of Indian life and conditions 
amongst Government officers in the province ” And in order 
that the Society might act “as a centre of reference and bureau 
of information for all Government officers in Bengal who desire 
to pursue researches in connection with the history, religion, 
usages and folklore, ” it was proposed to appoint an officer who 
might “ reply to any questions, suggest sources of information, 
course of study, method of treatment, etc. ” The Government 
which was requested to meet the expenses, sanctioned on the 
2nd of December, 1908, an annual grant of three thousand six 
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hundred rupees for payment of a monthly allowance of three 
hundred rupees to the officer to be placed in charge of the 
Bureau, and Mahamahopadhyaya Pandit Hara Prasad Shastri 
was selected for the purposed The qtility and importance of 
this Bureau consisted in the services it was calculated to^render 
to Government officers requiring expert assistance* and guid- 
ance in anthropological investigation. Very few officers would, 
however,, appear to have availed themselves of the facilities for 
anthropological study thus provided. At any rate, the anthro- 
pological section of the Journal does not appear to have been 
since enriched by any appreciable increase in the number of 
contributions from Government officers. And non-official 
Indians have been generally as indifferent to the claims of 
Anthropology as ever. 

Other provinces in India have unfortunately much the 
same story to tell. Thus, in Punjab, Denzil Ibbetson, in the 
preface tq his Report on the Punjab Census of 1881, drew 
attention to * the extraordinary interest of the material which 
lies in such abundance ready to the hand of all Indian officials, 
and which would, if collected and recorded, be of such immense 
value to students of sociology. ” And, in 1883, the “Punjab 
Notes and Queries, ” to which I have incidentally referred, was 
started under the editorship of Captain Temple with a similar 
object as the later Ethnographic Supplement to the Journal 
of the Bengal Asiatic Society, but within five years, in 188;, 
became similarly defunct. In the North Western Provinces, 
a similar periodical started in 1891 under the editorship of the 
distinguished Anthropologist Hr. William Orooke, then a mem- 
ber of the Indian Civil Service, under the title of "North 
Indian Notes and Queries” with the same object of collecting 
•authentic notes and scraps of information regarding the 
country ami the people,” shared the same late in 18nb. In 
Bdmbay, although an Anthropological Society has been hi 
existence since 1^80, and has published in its Journal some 
really good papers, the number of its members who like 
Mr. $aldanlia or Mr. Modi, take an enthusiastic part in the So- 
ciety’s work, appears to be disappointingly small, and solid 
contributions by the society to our stock of anthropological 
knowledge have thus bee,n necessarily scanty. * 

The Mythic Society of Bangalore, started in LJ909, and the 
Bihar and Orissa Research Society, started in 1915, have each 
tried t@ contribute its huqible mite to Anthropological research 
in India, but these, like the other societies, suffer from want of 
adequate practical support and co-operation from Indian stu- 
dents and scholars. And we find Sir Edward Gait, the first 
President and founder of the Bihar and Orissa Research Society, 
in his last annual Presidential Address on the 23rd December, 
1920, lamenting j' — “It is much to be regretted that notwith- 
standing the ample ethnological material available in all diree- 
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tions, our members as a body have not yet taken much 
practical interest in this branch of the Society’s activities ” 
(Journalof the Bihar and Orissa Research Society [ 1920], Vol . VI , 
p. 469). * , 

It is refreshing to turn from this disheartening account 
* of the comparative failure of scientific so- 

cieties to organize bands of ethusiastic work- 
ers in Indian Ethnology, to another phase of 
anthropological work in India, — that of the compilation of sys- 
tematic catalogues of the castes and tribes of each Province, t 
and collecting and consolidating all available information about 
them whether occurring in published books. Reports and maga- 
zine-articles or in unpublished official records* The compara- 
tive success that has attended this branch of anthropological 
work in India appears to be due to the fact that it has been 
carried out at the instance and expense of Government and 
mostly by its own officers, and there was therefore no dearth 
either of funds or of workers. Such defects and inaccuracies 
as are found to exist in some of the Government /publications 
on Castes and Tribes appear to be due to the fact that materi- 
als were sometimes taken, without verification, from reports 
called for from Police Darogas, School Sub-Inspectors afid 
other subordinate officers or private individuals who did not 
possess either the necessary equipment for the investigation 
of the ^questions referred to them for inquiry nor the desire 
or the incentive to make careful and intelligent inquiries and 
to appreciate the significance of all the questions put and the , 
answers elicited. Every regular field- worker in Anthropology 
will understand the iisks of error that such a course necessarily 
involves. 

The British Government was from the beginning alive to 
the administrative value of a knowledge in its officers of the 
•economic condition, social organization, customs, habits and 
religion of the population placed under them. Thus, as early 
as the 7th January 1807, we find the Court of Directors of the 
Honourable East India Company writing to the Government of 
the Presidency of Bengal, — We are of opinion that a statis- 
tical survey of the country under the immediate authority of 
you* Presidency, would be attended with much utility ; ^we 
therefore recommend proper steps to *be taken for carrying the 
same into execution.” The Court further directed that Dr. 
Francis Buchanan, who had been employed by the Marquis of 
Wellesley in the survey of Mysore, should be appointed for the 
Survey. Accordingly, Dr. Buchfinan (afterwards Buchanan- 
Hamilton) was appointed by the Governor-General in Council 
with a monthly allowance of sicca rupees fifteen hundred 
exclusive of his usual pay and batta , and supplied with a staff 
of “ efficient learned assistants, draftsmen, etc.,” to carry 
through the work. 
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In seven years, Dr. Buchanan could only complete the 
survey of the then districts of Bihar, Patna, SUahabad, Bhagal- 
pur, Dinajpur, Gorakpur, Purnia, Rangpur.and Assam. The 
materials thus collected in twenty-five folio volumes were 
forwarded to the home authorities in 1 Si 6. The volumes which 
have, since remained in, the India Office (formerly* the East 
India House), are reported to contain among other things .a 
mass of information regarding the manners, customs, religion, 
etc., of the inhabitants. But, unfortunately, much of the eth- 
nographic material contained in these volumes have hitherto 
remained a sealed book, although three volumes of selections 
from these valuable Reports and Journals were published, in 
1838. by Montgomery Martin under the title of “The History, 
Antiquities, Topography and Statistics of Eastern India comp- 
rising the districts of Behar, Shahabad, Bhagulpoor, Goruck- 
poor, Dinajpoor, Puraniya, Rungpoor and Assam, in relation 
to their Geolog} 7 , Mineralogy, Botany, Agriculture, Commerce, 
Manufactures, Fine Arts, Population, Religion, Education, 
Statistics, etc.” It is understood that the publication of the 
ethnographic material contained in Buchanan- Hamilton’s 
Journals is now under the consideration of the Secretary of 
State for India. 

. The next attempt of this kind appears to have been made 
in 1820, by Walter Hamilton in his ambitious work entitled 
“ A Geographical, Statistical and Historical Description of 
Hindostan and Adjacent Countries,” which was prepared, as 
the author informs us, by collating all printed documents 
accessible to the public and all the manuscript records and 
Government Reports deposited in the archives of the India 
Board An attempt was made in the two volumes of this work 
to describe among other things, the castes and tribes inhabiting 
different parts of India. But how meagre was the informa- 
tion that Hamilton could glean from all these sources available too 
him. may be seen from only one illustration. Chota Nagpur, 
as every student otTndian Ethnology now knows, is the home of a 
number of aboriginal and semi-aboriginal tribes besides several 
Hindu castes. But all the information that Walter Hamilton 
could give us in 1820. was. — “The Khetauri, the Koeri, and 
the Dhanggar, are still the principal inhabitants of Chota 
Nagpur, where it is said that the latter, and probably also the 
former do not speak the Hindi language. The D'hanggar are 
still impure and probably unconverted Mlecehas” (p.288). 
Apparently the name Dhanggar refers to the Oraons. Eight 
years later when the same author brought out in London the 
second edition of his other work “The East India Gazetteer,” 
the only additional information that lie could give about the 
Chota ’Nagpur tribes is the existence of many strange tribes 
of whom the author can name only two, namely, the Coles 
of Tamar ;by which term apparently the Mundas are meant) 
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and the Lurka Coles pf Singbmn (meaning the Hos). But 
of the customs and manners of these strange tribes next 
to nothing was yet known. The entire ethnological informa 
tion about Chota Nagpur given in this second edition of the 
‘‘East India Gazetteer'* is contained in* the following para- 
graph : “ The impervious fastnesses here conceal many strange 
tribes, who even at this late era of Hindu predominance, have 
not yet become converts to the Brahminieal doctrines, and are 
consequently classed by the priests among the abominable 
Then Khetauri, the Koeri, and the Dhanggar still compose 
the bulk of the inhabitants and some of these are said to 
speak the Hindi Language. The Dhanggar are still impure 
unconverted Mlechhas or barbarians. This territory contains 
a large proportion of Cole and Lurka Cole tribes, more especially 
in the pergunnah of Tamar and the tracts situated near the hills 
that separate it from Singbhoom, where there were disturbances 
in 1 822. The Tamar female Coles possess some wearing apparel , 
but those of the Lurka Coles go entirely naked except a small 
piece of cloth. They appear* to be Hindoos, but of the most 
degraded castes.’ 

Thornton’s ' Gazetteer of the Territories under the East 
India Company” which appeared in four volumes in 1854, (Kd 
not make any material addition to the then meagre knowledge 
of the people of India, although in the Preface to this book 
which was compiled under the authority of the Hon’ble Court 
of Directors of the East India Company, chiefly from docu- 
ments in their possession, we are told. — the present work i * 
the first that ever aspired to the character of completeness a* 
a Gazetteer of the territories under the Government of the 
East India 4 Company and of the native Stales on the continent 
of India.” 

A more* satisfactory attempt at preparing a general account 
the people of India, based on all existing materials as w*dl 
as personal observation and inquiry in several parts of India, 
was that by Mr. Justice Campbell of Calcutta. His essay of 
152 pages on the “ Ethnology of India ” was published in 
I860 as a supplementary number of the Journal of the Asiatic 
Society of Bengal. The paper was designed . as the author stated , 
“ to assist both Government officials and private persons in mak- 
ing classified and descriptive lists in such a uniform manner 
and with such a uniform nomenclature and arrangement, that 
it may be afterwards possible to weld together the whole of the 
information thus obtained.*’ Tin* author hoped that such an 
* ethnological skeleton * might serve as a guide and model int > 
which the various details collected by future investigators 
might be fitted. Mr. Justice Campbell frankly characterizes 
his paper as t( an avowedly imperfect sketch, designed t& elicit 
the information which may afterwards render possible some- 
thing more complete.” This modest attitude is in agreeable 
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contract to the tone of the contemporary eminent English 
ethnologist. Dr. R. G. Latham, then Vice-President of the 
Ethnological Society of London, who, in 18,59, published his 
‘‘Ethnology of India ” in 375 pages. This was ap extract 
from his two- volume work, “ Descriptfve Ethnology,*’ in* which 
he claims to hsCve attempted ‘ a full and systematic description 
of the several varieties of mankind.” Unlike Campbell. 
Latham, who apparently had not the advantage of a personal 
knowledge of India and her peoples, was misled into assorting 
as yearly as 1859, — “Of no country is the ethnological litera- 
ture more valuable, full and reliable than that of British India.’* 
And “ the Nilgherry Hills,” he tells us, “ are the parts which 
have been best investigated.” All the information, however, 
which Dr. Latham could give us of the tribes of these hills is 
contained in the following few lines: 'They (the Nilgherry 
I fills) give us : — 

The Tndas — Infanticide polyandrists, who are few in num 
ber, and less Hindu than their neighbours : 

The Curumbars , Cur umars. or Curbs ; 

The Trnlar — (compare the name Warali) ; and 

The Budugars — all fragmentary, pagan, and semipagan 
populations. In the Tuda creed the black stone has 
a prominent place. The fuller form of the word is 
Tudava, apparently word for word “Tulava” 
(pp. 358-359).” 

With greater discrimination born of some personal know 
ledge, Mr. Justice Campbell says of the Todas, — ** They an* 
not properly Hindus, but no one w ho has seen them would for 
a moment suppose that they belong to the Negrito races. 
They are evidently Caucasians of a high type. Tn truth they 
are but a very small tribe; the common tradition and consent 
of ,the country makes it clear that they came as conquering 
iiiimigrants to their present position at a comparatively recent 
period and their ‘pastoral habit renders their migration more 
easy. Their language so small a body may well have almost 
lost during their wanderings among Dravidians ” (pp. 24-25). 
It is4nteresting to note that in the latest authoritative work 
on, the Todas , Dr. Rivers suggests that the Todas may have been 
derived from ancient immigrants from the south, either Aryan 
Nambuthiri Brahmans or the strongly Arvanised Nairs who are 
so largely of Nambuthiri blood ( p. 709 ). Of the other Nilgiri 
tribes Campbell writes, (pp. 30-31), “There seems to be some 
doubt whether the Badagars and Kotas of the Lower Neiigherry 
hills are properly Aborigines, they being, it appears, immi- 
grants in those parts, and Carambars the true aborigines. I 
have nbt been able to meet with any very connected or detailed 
account of the thoroughly Aboriginal tribes of the hills and 
forests of the Nilgherries, Pulneys, and Western Ghats. The 
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word Maleasur seems tQ mean simply a hill man, and the more 
proper tribal designations appear to be Carambers, Irulars, 
Puliars, ,and Veders. These seem to be tribes in the very 
lowest, stage of savageness, with in fact scarcely any agri- 
culture, mere men of the woods. They are represented as of 
very dimiilutive stature, with thickly matted locks and supple 
limbs, living under trees or caverns, keeping sheep or collecting 
forest produce, very stupid but also very mild and inoffensive, 
except that they have a great reputation as sorcerers, and 
themselves believing in a religion of demons and witchcraft, are by 
their neighbours believed to be highly gifted that way, although 
they seem to be very inferior to the simple but sturdy and 
industrious Coolees of the North ” (pp. 30-31). To us, with 
our present better knowledge of the southern hill tribes, it 
would appear that here the writer confuses the characteristics 
of different tribes, — of the black Iruias and the better-looking 
and more well-to-do Badagas who are both agriculturists of 
the Nilgiri hills, the full-bearded, well-proportioned, aquiline- 
nosed, light-coloured Todas who are the pastoral tribe of those 
hills, the carrion -eating Kotas who form the artisan class, and the 
wild miserable-looking Kurumbas with their matted hair who are 
the sorcerers and wizards of the Nilgiri hills, the Pulayans who 
are the agrestic serfs of Malabar and the short primitive Vadars 
or Mala ( hill ) Vedans of Travancore who file their teeth and 
kindle fire by friction and who are supposed by some to be 
identical in race with the Veddas of Ceylon. 

In the opening lines of his paper, Campbell informs us that 
c *' the great subject of Indian Ethnology has been taken up bv 
the Asiatic Society of Bengal in a serious and earnest manner, 
with a view to that actual observation and practical inquiry 
which is only possible in the countries and on the spots where 
the various races are found, or where specimens of them may be 
collected together ” ; and that “ the Government has already 
consented to take the first step in aid of the movement by 
collecting from its officers, in all parts of fadm, lists of the races 
and classes existing in the various districts. ’ In compliance 
with a requisition from Government to all the Commissioners of 
Divisions to furnish lists of the various tribes and castes "found 
withdn their respective jurisdictions, some descriptive lists were 
prepared and submitted to Government. And, in 18ff9, the 
Government of Bengal selected Colonel Dalton, to edit the ethno- 
logical information thus obtained. Dalton, however, offered to 
prepare a descriptive account of the tribes of Bengal and Assam, 
not only from the materials thus obtained but also by collating 
all" available sources of information such as official reports, jour- 
nals of learned societies.* and other publications. The # Asiatic 
Society of Bengal tendered their services to Government to 
superintend the printing of the work, and the Government which 
undertoook the publication of the work thankfully accepted the 
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offer And in the splendid quarto volume of Dalton’s " Descrip- 
tive Ethnology of Bengal ” publishec^ in’ 1872, we have the first 
authentic descriptive account of the hill-tribes of Bengal, Bihar, 
Chota Nagpur, Orissa and Assam. 

Although, as a result of subsequent investigation, we 
are now in possession of a quantity of additional information 
about some of the Assam and Chota Nagpur tribes, and, in the 
light of such knowledge, we can point our finger at occasional 
inaccuracies and shortcomings in his descriptions, Dalton’s will 
always remain the most valuable pioneer account of those 
hi 11 -tribes. 

The decade that followed the publication of Dalton’s 
* k Descriptive Ethnology ” was a period of increasing Govern- 
ment activity in the collection of statistical and other data 
relating to the various provinces of India. The Census Reports, 
Statistical Accounts, District Manuals and Gazetteers, Settlement 
Reports, Reports of the Linguistic Survey of India, and even the 
Archaeological Survey Reports published under Government 
authority during this period supplied a mass of incidental 
information relating to the castes and tribes of India. But the 
information thus incidentally collected could be neither accurate 
nor exhaustive. And in September, 1882. the Government 
of India at the instance of the Census Committee issued a 
circular to all Provincial Governments and Administrations, 
suggesting that * £ steps should be taken on the basis of the 
statistics recorded in the Census of 1881 towards collecting 
more precise information than at present exists regarding the 
castes and descriptions of the people of India.” Accordingly, 
in February 1885. Mr. (afterward Sir Herbert) Risley was 
selected by the Bengal Government to collect detailed informa- 
tion of the castes, tribes and sociolog}^ of the Province. And 
later, Dr. William Crooke was selected by the Government 
of # tho North-Western Provinces (now the United Provinces 
of Agra and Oudh) for similar work in that Province. In May, 
1901, the Government of India formally sanctioned the scheme 
for a systematic and detailed ethnographic survey of Madras, 
Bombay, Bengal, the North-Western Provinces of Agra and 
Oudh, the Punjab, Central Provinces, the Central India Agency, 
Assam and Burma, and a Superintendent of Ethnography was 
appointed to each Province to carry out the work of the Survey, 
of which Risley was appointed Honorary Director. Thurston 
was appointed Superintendent of Survey for the Madras Presi- 
dency, Russel for the Central Provinces, Captain C. E. Luard for 
the Central India Agency, Enthoven for the Bombay Presidency, 
Rose for the Punjab, and, later, Denys Bray for Beluchistan. 
The enquiries were to be conducted on the lines of certain 
questions drawn up by Nesfield, Ibbetson and Risley at a 
conference held in 1885. To this Survey we owe the four 
volumes of the Tribes and Castes of Bengal by Risley, first 
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published in 1891, the four volumes of the Tribes and Castes 
of the North-Western Provinces of Agra and Oudh by I)r. Crooke, 
published in 1896, the six volumes of Castes and Tribes of 
Southern ♦ India published by Thurston with the assistance 
of Mr. K.. Rangachari, published in 1Q09. Rose’s “ Glossary for 
the Tribes and Castes of the Punjab and North-Western Frontier 
Provinces 99 published in 1911, Captain C. E. Luard’s 46 Ethnogra- 
phical Survey of the Central India Agency ” (1909), and the 
four excellent volumes on the Castes and Tribes of the Central 
Provinces compiled by Russel with th^ assistance of Rai Bahadur 
Hira Lall and published in 1915. The Bombay Superintendent 1 
issued, since 1903, certain draft articles styled £: Monographs 99 
but a consolidated hand-book of the Castes and Tribes of 
that Presidency does not appear to have been yet published. 
Similar ethnographic surveys were also undertaken by a few 
of the Native States, such as Mysore. Cochin and Travancore : 
and, as a result, we have such accounts as Mr. H. V. Nanjun- 
dayava’s bulletins of the Mysore Castes and Tribes, a'nd the two 
sumptuous volumes on the Cochin Tribes and Castes by Mr. 

L K. Anantha Krishna Iyer. 

In the compilation of these volumes on the Castes and 
Tribes of the different provinces, free use was made of the mass 
of information which lay buried not only in official reports and 
in the Journals of learned Societies, but in various other inter- 
esting books published up till then. Among the authors of such 
books, *too, Indian names are conspicuous by their absence. 

Through information contained in all such books, the fuller 
information contained in the numerous ethnographic articles in 
the journals and magazines already mentioned, the ethnographic 
information contained in various Government Reports and 
Gazetteers, and, above all, the volumes on Castes and Tribes 
prepared by the Ethnographic Survey of India, we have now 
come to possess a generaloutline view of the numerous castes 
and tribes inhabiting the country and the different physical 
and cultural types that make up the present Indian population. 
Even the different tribes and castes of those parts of India 
that were, not many years ago, ethnologically almost terra 
incognita to us, are now, in their broad outlines, pretty familiar 
to students of Anthropology through the labours of the Ethno- 
graphical Survey. Thus, to take one instance, most of the wild 
tribes that ihhabit the secluded hills and jungles of the Cochin 
State are to us no longer the vague entities that they were to 
an earlier generation of ethnologists.’ All the information that 
Latham {Ethnology of India , p. 359) could give us of these tribes 
in 1859, was that they w^ere known as the “ Malearasurs” 
and were “analogous tb the Tudas, etc., in the hills of the 
Malayalam country.” Eight years later, Mr. Justice Campbell 
{Ethnology of India , pp. 30-31), could only say, “ Allusions seem 
to be made to the existence of Aboriginal or <piaai-Aborginal 
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tribes at different points in the Western Ghats and Coasts ; the 
names of * Cher mars ’ and ‘Neade^are mentioned in Tra van - 
core and Cochin, but they are no doubt the* same as Chermers 
and Nagadees, the slaves of Malabar. ,The Dhers and Rajnooses 
of the centre and west cfi the Peninsula seem to be mixed up 
with the general population. On all these points m‘ore precise 
information is much required. It is not till we cross the 
God a very to the north, that we come to the country really 
held by the Aborigines ”( p. 31 ). But thanks to the Ethno- 
graphic Survey of the Cochin State, ethnologists are to day 
almost as familiar with the aboriginal tribes of the Cochin hills 
and jungles as they are with the tribes living north of the 
Godavari. — namely, the various tribes of the northern hills 
from the Aka. the Daffia, the Miri, the Abor, the Mislimi, the 
Singhpo, the Khamti, the Naga, the Mikir, the Kuki, the Lushai, 
the Garo, the Khasi, the Kachari, and the Meithie of Assam, to 
the Bhotiya, the Lepeha, the Champa, the Ladakhi, the Balti. 
the Dard/fche Pahari, the l)ogra, the Tharu, the Bogsha, the 
Naga and the Khasa or Khasia, of the central and Western 
Himalayan and Sub-Himalayan regions; and the Baloch. the 
Brahui, the Kafir, the Waziri, the Afridi, the Swatee, the Mom- 
rnand, and other Trans-Indus tribes further to the north-west ; 
and then the numerous tribes of the highlands and hills to the 
south of the Gangetic plains from the Juang, the Savara, the 
Banjara, the Bendkar and the Bhuiya of the Orissa hills on the 
east, the Oraon, the Munda. the Ho, the Bhumij, the feirhor, 
the Korwa, the Kharia, the Pahira, the Asur, and the Birjia. 
besides other minor tribes of the Chota Nagpur plateaux ; the 
ftantal, the Mai Paharia and the Sauria Paharia of the Santal 
Parganas ; the Gond. the Khond, the Parja, the Gadava, the 
Korku, the Kisan, the Kawar, and the lesser tribes of the 
Central Provinces, to the Bhil and the Koli extending as far 
west as Guzerat, the home of the stalwart and turbuledt 
<!rujars. 

These volumes on the Castes and Tribes of the different 
Provinces are, however, mere general and superficial sur\ ey.s 
that fail to furnish that detailed exposition of kinship organ iza- 
tion"&nd social system, primitive ideas, usages and customs, 
religious beliefs and ritual, superstitions and folklore, which is 
needed for the purpose of scientific anthropology. > As descrip- 
tive catalogues — or 4 Ethnographic Glossaries, * as their authors 
appropriately designate them, — they may well serve as useful 
bases for more intensive studies of the various interesting 
individual castes and tribes But without such intensive 
studies of the different tribes and cashes by careful students of 
Ethnology, we shall look in vain for adequate materials for 
science. An exhaustive collection of more complete and better 
sifted facts than we now possess, capable of being scientifically 
treated — of being properly classified and viewed in their mutual 
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relations for purposes of the generalizations of Science, — is still 
a crying desideratum in Indian Ethnography. 

In one Indian Province alone, the value of such intensive 
' studies appears to have been recognized. 

Mono^aphi Tn 1903 > Sir BampSylde’ Fuller, then Chief 
Commissioner of Assam, proposed and re- 
ceived the sanction of the Government of India for the prepa- 
ration of a series of monographs on the more important tribes 
and castes of that Province. Sir Bampfylde laid down a 
scheme in accordance with which each monograph was to deal 
with the habitat, economic and domestic life, tribal and social 
organization, laws and institutions, religion and folklore, langu- 
age, racial affinities, and traditions as to the origin of the 
people concerned. Major Gurdon who was appointed Super- 
intendent of Ethnography and, later, Honorary Director of 
Ethnography for Assam, edited the series of excellent mono- 
graphs beginning with his own book on the ‘ Khasis ’ | first pub- 
lished in 1906) which has now passed through a second and 
enlarged edition (1914) and followed by similar books on the 
*■ Meithies * (1918) by T. C. Hodson, the ‘Mikirs’ (1908) by 
Edward Stack, the ‘Caros’ (1909) by Major Playfair, the 
4 Kacharis’ (1911) by Rev. S. Endle, the 4 Lushai Kuki Clans’ 
(1911) by Lt.-Col. J. Shakespeare, and the £ Naga Tribes’ of 
Manipur (1911) by T. C. Hodson. Other books of the series 
are reported to be under preparation. So far as this intensive 
form of ethnographic study is concerned, it has unfortunately 
as yet attracted but few Indian workers. Indeed, with the 
exception perhaps of monographs on a couple of Chota Nagpur 
tribes there is hardly any other work of the kind from the pen 
of an Indian. * 

Again, there is another important branch of anthropologi- 
cal investigation which ha? been left severely alone not only 
fcf Indian students but even by most European investigators 
of man in India. 1 refer to what is known as Prehistoric- 
Archaeology but what may not inappropriately be as well 
named Prehistoric Anthropology, — for, this is our only source 
of direct knowledge of Prehistoric man and his culture. Prac- 
tically all the slender knowledge that we now possess of Irfft’ian 
Pre-history is mainly derived from the pcantv accidental finds*of 
a few Europeans, mostly members of the Geological Survey of 
India. How meagre is our knowledge of prehistoric man in 
India may be judged from the fact that though a number of 
ancient stone implements and other prehistoric artefacts have 
been picked up in various parts of India — in Chota Najgpur, 
the Central Provinces, the t Central India Agency and Rajputana, 
Guzerat, the United Provinces, in the valleys of the Godavari 
and the Narmada, and in various districts of the Madras Presi- 
dency, — no undoubted fossil human remains have yet been 
discovered in association with Indian palaeoliths, and only in 
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two authentic instances in India have palaeoliths been discovered 
in direct association with the fossil *bones of extinct animals 
— namely, in the cases of 'Wynne’s Mungi flake and Haeckett’s 
Bhuttra boucher, discovered one in ,the ossiferous gravels of 
the Godavari Valley in 1861, and the other in similar gravels of 
the Narmada Valley in 1873. There are, however, good reasons 
to expect that systematic search for and regular stratigraphioel 
study of the, skeletal and industrial remains of prehistoric 
man in India may yield most important results towards the 
elucidation of the Pre -history of man, from the Late and Early 
Iron Ages through the Copper Age and New Stone Age back 
to the Palaeolithic and Perhaps E^re-Palaeolithitf times. For 
the present, A. C Logan’s “ Old Chipped Stones of India” 
(1900), Bruoe-Foote’s “Indian Pre-historic and Proto-historic 
Antiquities” (1914-16), Coggin-Brown’s “Catalogue of Pre- 
historic Antiquities in the Indian Museum” (1917) besides a 
few articles in the Records of the Geological Survey of India, 
and in the journals of the Asiatic Society of Bengal and of the 
Bihar and Orissa Research Society, and in one or two other 
journals constitute about all the meagre Indian literature on 
the subject. 

* As for the artistic remains of Prehistoric man in India, a 
few. rude paintings generally of animals or hunting scenes or 
symbolic drawings on the walls of certain cave shelters in the 
.Mirzapur District in the United Provinces, at Singanpur in the 
Raigarh State of the Central Provinces and at Edakkal in the 
Bellary District (Madras) are about the only specimens hitherto 
known. And even of these their antiquity has not yet been 
sufficiently investigated. And the same is the case .with Indian 
megalithic monuments, — the menhirs and dolmens of the Khasj 
Hills, Chota Nagpur Plateaux and elsewhere, and the cromlechs 
and kistavens scattered over the hills and plateaux of Southern 
India. Thus, then, we necessarily lack adequate material# 
tor investigation into the origin, variety and characteristics of 
the prehistoric races of India, their early migrations and their 
relation to the existing races, and our present knowledge on 
these points is as yet next to nothing. Finally, the essentially 
scietffcific work of tracing the racial and cultural affinities of the 
different existing castes and tribes of India and reconstructing 
their ethnic and cultural history can hardly be said to have 
yet begun. In fact, much fuller accounts of the history and 
traditions and physical and cultural, including psychological, 
characteristics than we now possess of each individual caste 
and tribe are required to enable the ethnologist to trace the 
ramifications and distribution of particular cultural features 
and industrial and artistic products, to unravel the tangled 
skein of the diverse race-elements and culture-elements asso- 
ciated together in any particular ethnic or cultural groups, and 
thereby to trace the group’s racial affinities and reconstruct its 
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cultural history. It goes without saying that before we can 
properly systematize our facts and attempt to explain their 
scientific, relation/ we must possess as exhaustive a collection 
of such facts as possible. 

Thus, with our present superficial knowledge of the ethno- 
graphy of ‘the different tribes and castes of India, neither the 
theory of the racial affinities of the different groups of the 
people of India put forward by Rislev in his ‘ People of India” 
(1st edition, 1908; 2nd edition, 1915) nor the later and perhaps 
more plausible view of Mr. Rama Prasad Chanda set forth 
in his “ Indo-Aryan Race” ^ 1916) can be confidently accepted 
as the last word on the subject. Again, such knotty questions 
as the Brahui-Dra vidian problem, the Mon-Khmer-Ho-Munda- 
Khasi problem, the problem of the Copper- Age and the Stone- 
Age men of India are yet as far from any approach towards 
definite solution as eter. And here, as in other matters, it is 
mainly to European scholars such as Kuhn. Schmidt, Grierson 
(Linguistic Survey of India), Rislev (People of India), Hold- 
icli ( Gates of India), Logan ( Old Chipped Stones ), and others 
that we owe such attempts at the solution of these problems 
as have been hitherto made. So far as Indian Anthropometry 
is concerned, if we except the work of one or two European 
scholars, it is to the labours of the Ethnographic Survey of 
India that we practically owe all the work hitherto done in 
this direction. But the measurements taken by the Survey 
were neither as extensive nor as thorough as might be desired. 
The old method of averages which was followed fails to represent 
the differences of types in a group. In fact, the new science 
of Biometry, which seeks to find out the mean of the anthro- 
pometric measurements of a group by co-ordination and seria- 
tion and study the extent and frequency of deviations from the 
mean by plotting out binpmial curves of the indices, had not 
tyht been sufficiently developed to be applied to the investigations 
of Physical Anthropology. 

It is Dr. Annandale who only recently first applied the 
biometric method to various measurements taken by him at 
Calcutta ; and Prof. P. Mahalanobis is. 1 understand, now 
working up his results. 

Thus, then, almost the whole uf the present anthropologi- 
cal literature relating to India is the result of the labours of 
European investigators — mostly hard-worked officers of Govern- 
ment and Christian Missionaries, and to them India shall ever 
owe a heavy debt of gratitude for this invaluable pioneer 
work. As for us Indians notwithstanding our better advantages 
for such investigation, w$ have unfortunately stood by m apa- 
thetic indolence, while all the while much valuable ipaterial 
for study has been fast disappearing. 

Throughout this paper I have laid particular stress on the 
neglect of anthropological research by educated Indians. If, 



1921, ] The Eighth Indian Science Congress . cexliii 

however,- we, Indians, have hitherto taken only an insignificant 
part in anthropological research, the blame cannot be entirely 
laid at our door. At least a portion of the responsibility for 
such neglect may be fairly fastened on other parties* 

There are, first, thtS different Universities of India. Until 
quite recently did they do anything to encourage the study 
of Anthropology ? Far from encouraging such study, they did 
not even recognize it as a subject of University education. It 
is only within the last three or four years that a few Indian 
Universities have awakened to the importance of the science. 
The Patna University under the guidance of its first Chancellor, 
the accomplished Ethnologist Sir Edward Gait, led the way by 
introducing Ethnology as one of the subjects for its Degree 
examinations. But whereas the Patna University has unfor- 
tunately stopped with the creation of a bare Readership and 
has not yet made any arrangements for imparting regular 
instruction in the subject, the premier University of Calcutta, 
under the guidance of the Hon’ble Justice Sir Ashutosh Mukerji, 
has since enthusiastically taken up the subject and made 
elaborate arrangements for instruction in its different branches 
by appointing four or five permanent Lecturers besides occa- 
sional Readers in Anthropology. The Bombay, Madras, and 
Mysore Universities are also making some arrangements for 
teaching Sociology and Ethnology. Till now, however, it is in 
Calcutta alone that the establishment of a School of ^Anthro- 
pology with an Ethnological Museum and a good anthropological 
Library is an accomplished fact ; and it makes the heart of 
an anthropologist throb with delight to see an enthusiastic 
band of promising students eagerly availing themselves of the 
facilities for study provided in this School by the authorities of 
the Calcutta University. Only a couple of years ago, however, 
very few anthropological books and Journals could be foiind on 
the shelves of our college libraries in India. And even to-day , 
as we have seen, it is only a very few Universities in this 
country that have seriously undertaken to make some sort of 
a provision for anthropological study and instruction. What a 
sad contrast this to the zealous efforts of European and 
American Universities for over a quarter of a century now 
for the promotion of Anthropological study and research ! Thus, 
to mention one or two instances : the Oxford University took 
up Anthropology as a serious study in 1884, and the Cambridge 
University in 1893. Unlike our Indian Universities, they 
did not consider their duty done by merely creating Reader - 
ships and Professorships in Anthropology and admitting it as a 
subject for Degree examinations. JThey have further been 
vigorously organizing or otherwise promoting anthropological 
research through their Professors and other experts and 
training their students in field work. Thus, it was under 
the auspices of the Cambridge University that the famous 
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expedition to the Torres Straits was undertaken, and, as a 
result of the expedition, We possess the invaluable volumes 
on the anthropology of that region, up till then very imper- 
fectly known to science. Whereas these foreign Universities 
have enthusiastically fitted out expeditions to distant lands 
for anthropological study and research, our own Universities ' 
have hitherto remained lamentably indifferent even to the 
unbounded field for anthropological investigation lying at 
their very door. Again, whereas very few of our Universities 
have thought fit to approach the imperial or Provincial 
Governments for aid in the promotion of Anthropological study, 
we find in 1909, a joint deputation from both the Universities 
of Oxford and Cambridge representing to the Secretary of 
State for India and to the Secretary of State for the Colonies 
the need for the training of Indian and Colonial Civil Service 
candidates and probationers, in ethnolog}^ and primitive 
religion. 

This brings me to a consideration of the insignificant part 
hitherto taken by the Government of India and our Provincial 
Governments in promoting anthropologifetl research. Impor- 
tant as has been the work of the general ethnographic surveys 
of the different provinces initiated by the Imperial Government 
and enthusiastically carried through by the Provincial Govern- 
ments and administrations, these surveys undertaken for the 
needs of the practical administrator have not directly aided the 
promotion of independent scientific research. The action of 
various local Governments in making grants for anthropological 
research to learned societies such as the Asiatic Society of 
Bengal, the Bihar and Orissa Research Society and the 
Anthropological Society of Bombay have indeed been of greater 
help in this direction. But without the co-operation of a body of 
educated persons taking ( a practical interest in such work, 
th%se societies cannot be expected to accomplish much. Ahd 
even in this respect, our Governments in India have been far 
less liberal than, for example, the Government of the United 
States which makes an annual grant of £8,000, a year to 
the Smithsonian Institution for researches in North American 
Anthropology. The great desideratum in India is, iifcleed, 
to raise a band of enthusiastic and trained workers in the 
country ; but this can only be done by promoting the study of 
Anthropology in the different Universities through liberal 
Government aid in the foundation of Chairs, Readerships, and 
Lecturerships and a number of research scholarships in Anthro- 
pology, as also in the recognition of anthropolgicaf knowledge 
as a necessary equipment ( for the Judicial and Executive officers 
of Govqpment. , 

It is too late in the day to ignore the great administrative 
value of a knowledge of Anthropology in all officers engaged 
in administrative work. The sympathy bora of an intelligent 
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appreciation of the customs, habits,, and mentality of the tribes 
abd castes that an officer or even a business man has to deal 
with, is ordinarily a sure guarantee for successful wo,rk. A few 
years ago, the Sudan government 'marked its recognition of 
this truth by directing that every candidate for. its services 
must go through a course of Anthropology at Oxford, or 
Cambridge. # And it is high time that in India a similar rule* 
should be enforced in the case of candidates for the Indian 
Civil Service, and that our Provincial Governments, in the 
selection of members for their Provincial and Subordinate Civil 
Services, should give preference to candidates holding degrees in 
Anthropology in an Indian or foreign University. This will not 
only improve the quality of administrative work, but will afford 
a strong incentive for the study and advancement of the 
Science. Executive and Judicial Officers thus trained in Anthro- 
pology will in the course of their daily work have ample 
opportunities for ethnographical observation and inquiry. 
And the recorded results of such observation and inquiry 
by officers, thus trakied, may be expected to advance to some 
extent the cause of anthropological research. 

» If the Universities and the Government have not hitherto 
done all that they could and should have done to help forward 
Anthropological research in the country, the millionaires of our 
country — our landed aristocracy, merchant -princes, and pro- 
fessional magnates — have been still more apathetic? to the 
claims of this ‘ Queen of Sciences ’ In Europe and America, 
anthropological research owes much to the liberal patronage of 
the wealthy. Thus, to take only one or two instances, the 
Seienka-*Trinil expedition to Java to search for the remains of 
Pithecanthropus Ereclus and the Trinil race was fitted out in 
1907 by Frau Lenore »Selenka at an enormous expense? And 
\\ith the aid of the Percy Slsfden Trust Fund, another 
•anthropological expedition was organized under Dr. Rivers for 
the study of th*e ethnology of the Oceanic peoples. Again, 
in the London University, a Chair of Sociology, and a Lecturer- 
ship in Ethnolog}^ which has since developed into a Professorship, 
were both established in 1904 by the generosity of a private 
gpntleman. In the* name of Indian students of the Spience, 
I would now earnestly a’ppeal to all wealthy patrons of learning, 
in India to emulate their brethren in the West dnd open their 
purse-strings with similar liberality to advance the cause of 
anthropological research; and thus help to remove a long-stand- 
ing reproach against Indian scholarship. 

Lastly, I would earnestly appeal to all Indian students 
who feel attracted to this fascinating branch of study, to master 
it with assiduity, stick to it through life— through good fortune 
or evil, apply themselves w hole heartedly to the interesting an- 
thropological material abundantly scattered all around them, 
but — alas ! — fast slipping away as the days pass by. 1 venture 
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to assure them from nty own humble experience that such 
a study will bring with it in the shape, at any rate, of personal 
satisfaction and delight, an adequate reward for f he time spent 
and trouble taken. Every earnest student of the science will, I 
doubt not, realise in his own experience the truth and force of 
what Sir Richard Temple said of Anthropology : — 

“ There is hardly any better hobby in existence than this, 
or one that can be ridden with greater pleasure. Tt cannot, of 
course, be mastered in a day. At first the lessons will be 
a grind. Then, until they are well learnt, they are irksome, but 
when fullness of knowledge and maturity of judgment are 
attained, there is, perhaps, no keener sense of satisfaction which 
human beings can experience than that which is afforded b}' its 
study. Its range is so wide, its phases so very many, the 
interests involved in it so various, that it cannot fail to 
pleasantly occupy the leisure hours from youth to full manhood, 
and to be a solace, in some aspect or other, in advanced 
life and old age.” 

It is not, however, merely the mental satisfaction to the 
individual student, that anthropological study and investigation 
will bring with it in India. Such investigation, properly pur- 
sued, will remove a standing reproach against educated Indians ; 
and its results are expected to prove a great gain to the Indian 
nation and to the scientific world at large. If we do not shirk 
the inevitable initial grind and drudgery, but diligently acquire 
the necessary equipment for anthropological research, patiently 
pursue the preliminary spade-work with the same enthusiastic 
devotion and perseverance that characterize students of the 
vScience in the West, abjure all unscientific bias and, abstain 
from rushing into hasty conclusions and premature generaliza- 
tions from inadequate and unsifted data, we may expect to 
foi\nd, in time, a sober welbequipped Indian School of Anthro- 
pology to which the scientific world will look for a correct inter-' 
pretation of the evolution of Indian man — hie racial affinities, 
mentality and culture. For, such a school may very well be 
expected to interpret these with more intimate knowledge and 
better insight and consequently with a greater approach to 
scientific accuracy than foreign investigators, however assiduoqs 
and sympathetic, can ever hope to attain. And thus, and thus 
alone, will Indian scholarship be enabled, in the fullness of 
time, to bring its own peculiar and invaluable contributions to 
Anthropology as it brought in the remote past to Philology. 
Philosophy and Metaphysics, as it has brought in*oui* own days 
to Physics, Chemistry and Mathematics and as it is expected 
to bring in the not very distant future to other sciences as well. 
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The Eighth Indian Science Congress . 

Human Sacrifices. — By Rai Bahadur Hira Lal. 

(1) Universal prevalence of human sacrifices and its continuance 

in certain places quoted from Police Reports. 

(2) Various forms of human sacrifices, viz. f— -cutting by throat, 

drowning, burning, burial, throwing down frorin precipices, 
crushing’ und«Nr cars, trampling hy cattle or killing by noose 
with examples. 

(3) Substitutes for human sacrifices such as cocoanuts, pumpkins, 

curds, rice and flour with a lamp. 

(4) Exemptees from human sacrifices — Females, Brahmans, etc. 

The Indian megaliths — their origin and chronology. — By 

Panciian an Mitra. 

Prof. Elliot Smith now practically holds the field with his theory 
ot the origins of the megalithic cult in protodynastic Egypt and dispersal 
thence all over the world. The old studies of Walhouse and Fergusson 
who hod first-hand knowledge of Indian megaliths resulted in premising 
an Western influence. The recent studies of Mr. Longhurst also point 
to an Egyptian-like culture which produced the countless megaliths in 
the Deccan. The recent excavation of Asura rites in Ranchi by Rai 
Bahadur ,‘g. C. Roy turn our attention to the references in datapath a 
Brahmana (c. 18th century B.C.) and Dr. Block after laying bare some 
mounds at Lauriya Nandangargh in Beliar had hinted at their possible 
antiquity and representation of Vedie rituals. While the existence of 
similar maunds in Central Asia and further north from Pumpelly and 
yicrus lead to supposing existence of a separate mound-cult in that 
region and dispersal therefrom, the variety of Indian megaliths, its 
distribution in larger numbers near the Southern seaboard and its sur- 
vival amongst the tribes of pre-Dravidian tracts in India indicate that 
this was probably the result of an Indo-Ery thraean culture-complex 
beginning in times contemporaneous with pre-dynastic and pr<bto-dynas 
tic Egypt and continuing up to tho days of Dravidian domination whon 
prehistoric India was in intimate cultural contract with Egypt and 
possibly Central Asia roughly calculated as between 300 and 10OO 
(t 200) B.C, 

The thunder weapon in Eastern art and religion. — By 

N. G. Majumdar. 

The paper gives an account of the* various forms of the thun/ier- 
t Weapon prevalent in Eastern art and at the same time touches upon the 
cult or cults connected therewith. An attempt has been made to prove 
that Siva was originally a god of thunder and three of his characteristic 
marks, viz. the bull, the trident and the axe were borrowed from the 
representation of Adad in Western Asian Art. The author also discusses 
the worship of thunder-symbols in ancient and modern India and gives 
illustrations from the Lamaic art of Tibet. 

> » 

Prehistoric antiquities from Ghatsila. — By Panckanan 

Mitra. 

Report of the finds of a huge Palaeolith from a river* terrace as well 
as of a small neolithic axe arid a rock-carving near by possibly of neolithic 
date with marked Australian affinities. 

The statistical constants of AnglQ-Indian sample : 
* Part IT : — Head length and head breadth. — By P. C. 
Mahalanobis. 

The first part, on stature, was read before the Asiatic Society in 
November, 1920. The measurements were carried out in the Anthropo- 
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logioal Laboratory of the Inc|,i&n Museum, In this paper the Frequency 
Constants of Head Length and .Head Breadth are calculated. 'The ques- 
tion of statistical homogeneity is next discussed with special reference to 
variability of known homogeneous material. 

• 

• c 

Animistic elements of Jainism. -/-ity -Prabodhohandra 
Bagohi. * 

* The paper deals with the historical beginnings of Jainism and its 
attitude towards the privileged classes shortly. Tt explains further how 
the incorporation of the religious beliefs of the people of lower culture 
became possible in Jainism. 

Next it traces the animistic elements in Jaina philosophy, in Jaina 
rites and superstitions and lastly in Jaina mythology. 

Tt concludes with a few words regarding the existence of similar 
elements in other popular systems of Indian Religions. 

Folk-elements in the marriage ceremony as practised 1» y 
some Hindu castes of Bengal . — By Tarak Chandra 
Das. 

The article aims to give a correct description of the various popular 
elements which are found existing side by side with the Shastric cere- 
monies in a Hindu marriage ceremony. An attempt also will be made 
to trace their origin and the environment which helped their growth, in 
the light of Anthropology. 

• 

Primitive background of the early Buddhism . — By Ka\ia- 
prasad Chanda. 

The railing of Bharhut an illustrated manual of early Buddhism. 
The Yak|as and the NSgas. Tree and mound worship, origins of these 
cults, cradle-land of Buddhism, ethnic affinities of the population of the 
cradle-land of Buddhism. 



Proceedings yf the Ordinary General 
Meetings, 1921. 

. JANUARY, 1921. 

The Monthly General Meeting of the Society w as held on 
Wednesday, the 5th January, 1921. at 9-15 p.m. 

J. van Manen, Esq., in the chair. 

The following members were present : — 

Mr. W. E. Andrews, Mr. Rain apra sad Qiauda, Mr. K. N. 
Dikshit. Mr. F. Doxey, Mr. Ivanow, Dr. S. W. Kemp, 
Mr. Pauchanan Mitra and Mr. U. 0. Rov-Chaudhuri. 

Visitor : — Mr. Nirmal Kanta Ragchi. 

The minutes of the last meeting were read and confirmed. 

Nine presentations were announced. 

The President announced that Dr. S. K Banerji had 
resumed the office of Physical Science Secretary from I) 4 r. G. E. 
Pilgrim. 

The General Secretary reported the death of Babu Roor- 
tnall Goenka. an ordinary member of the Society. 

The General Secretary reported that Mr. C. A. Silberrad, 
I C.S., had expressed a desire to withdraw from the Society. 

, The following gentlemen were balloted for and elected to s 
Associate members : — 

M ah amahopadhynya V indyes ear iyrosad Dube. 

Professor Shahay Bam Hose. 

m The following gentlemen were balloted for and elected as 
Owl inary members : — f • 

Maharaja Jagadish Nath Roy , Maharaja -s>£ Dina j pur, 
proposed by Mr. N. G. Majumdar, seconded by Dr. R. C. 
Majumdar ; (2) Murari Sharan Manqalik, Esq., R.A., Editor 

4 * The Laliia, ” Seva Sadan, Meerut, proposed by Mr. Narendra 
Nath Law, seconded by Mr. Satya Charan Law. 

The following papers were read 

Further notes on Gypsies in Persia. — By W. Ivanow. 

This paper has been published in the Journal. 
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The beginning of the Yaksa Cult in India . — By Rama* 

prasad Chanda. 

• 

The President annouqced that' there would be no meeting 
of the Medical Section during the month. 

FEBRUARY, 1921. 

The Monthly General Meeting of the Society was held on 
Wednesday, the 2nd February, 1921, at 9-15 p.m. 

The General Secretary reported the death of Sir Charles 
Lyall, K.C.S.I., an Honorary Fellow of the Society. 

The General Secretary also reported that the names of 
the following gentlemen had been added to the Building 
Committee : — 

Dr. S. W. Kemp, Dr. W. A. K. Christie, Sir R. N. 
Mukerjee and Mahamahopadhyaya Haraprasad Shastri. 

The President announced that Dr. U. N. Brahmachari 
had been appointed to act as Medical Secretary in the place of 
Major R. Knowles, I.M.S. on leave for eight months. 

The President also announced that at a meeting of the 
Fellows of the Society held on Thursday, 6th January, 1921, 
the question of certain additions to the regulations for election 
of Fellows was brought up for consideration, and it \va< 
resolved as follows : — 

(1) That in Rule 2A, the following words be added at 
the end of the first sentence : — 

“ one at least of whom shall certify that he is personally 
acquainted with the scientific or literary work of the candi- 
dates he proposes and is in a position from his own knowledge 
to express an opinion on its value.” 

(2) That the following be added as Rule 2B. • 

Any candidate who canvasses for support in his 
candidature §hall be disqualified for election.” 

The following gentlemen were balloted for and elected as 
Ordinary members : — 

(1) Lieut.-Col . Geo . 8 . Ranking , M.A., M.Dl, C.M.G., 
University Lecturer in Persian, U.S. Club, Calcutta, proposed 
by the Hon. Justice Sir Ashutosh Mookerjee, Kt., seconded 
by Dr. D. R. Bhandarkar ; (2) Mr. Mamprasad Modkerjee . 
M.A., B.L., University Lecturer, and Vakil, High Court, 77, 
Russa Road North, Bhowanipur, Calcutta, proposed by the 
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Hon. Justice Sir Asutosh Mookerjee, Kt., seconded by Dr. 
D. R. Rhandarkar t (3) Mr. Khagendm Bhusan Roy, M.A., 
B.L., Zemindar of Narail, 6/3, Ramdhone Mitjber Lane, 
Calcutta, proposed by Mr. • Harit Krishna Deb, seconded bv 
Mr S. N. Ghose.; (4^ Mr. Subod)tchandra Mookerjee. Asst. 
Auditor, E.B. Ry., 97/2, Musjidbari Street. Calcutta, proposed 
by Mr. Harit Krishna Deb, seconded by Mr. Satyendra 
Nath Basu ; (5) Mr. Chhotelatt Jain, Merchant, 53/1, Burtolla 
Street, Calcutta, proposed by Kumar Devendra Prosad Jain, 
seconded by Mr. Padamraj Jain : (6) Mr. Gopi Nath Sinha, 
M.R.A.S., Zemindar and Rais, Bareilly, U.P., proposed by 
Dr. Munnu Lall, secouded by Mr. Ray Jatindra Nath Chau- 
dhury; {7) Lieut.-Cot. J. W. D. Megaw , I.M.S., Director, 
Calcutta School of Tropical Medicine and Hygiene, proposed 
by Dr. U N. Brahinachari , seconded by Mr. A. H. Harley. 

The following gentleman was proposed by the Council 
and elected an Honorary Fellow : — 

F. W. Thomas, Ph.D,. Librarian, India Office, London. 

The President drew attention to the following exhibits : — 

1. Seven Manuscripts : — Dr. A. Suhrawardy. 

(1) Qur’an Sharif (Asiatic Society’s Collection) — 

written in the developed form of the Kiifl 

character. 

(2) Qur’an Sharif, — comprising thirty folios, each 

folio containing one section (para-.). 

(3) Badshah Nama. 

(4) Shah Nama. 

(5) Kulliyat-i-Jami (Government Collection). 

(6) Qur’an Sharif, once in the possession of ‘ Atydur ’- 

Rahim Khan-Khanan. # 

4* (7) An illustrated copy of Sikandar Nama. 

2. Painting on glass of the Old Kangra School frojn the 

Punjab: — Dr. Baini Prashad. 

^ 5 . ( 1 ) Bhita and Central Asia Collections. 

(2) Some recently identified Gandhara Sculptures. 

Both exhibited by A. Foucher. 

♦ 

4. (1) Four plate works, with coloured plates of inter- 

est : — 

* (a) William Hodges : Select Views in India. 

London, 1786. 

(b) Gustav Schmoranzi Old Oriental gilt and 

» enamelled glass vessels. London, 1899. 

(c) Julius Lessing : Ancient Oriental Carpet 

• , Patterns London, 1879. 
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(d) A van le Coq : l Chotcho — Tnrfan Expedi- 
tion. c Berlin, 1913. 

($) A small silver Tibetan statue of Tara or Dolma. ‘ « 

(3) A small brass Tibetam Bon idol. 

(4) A Chinese cloisonne enamelled bowl, Ming 
* dynasty, Ching Thai period ± 1450 

(5) Three Tibetan tankas (Kakemonos) representing 

Shakyamuni and Tshepame (Amitayus). 

(6) A Nepali Brass MS. Cover, with five* Buddhas in 

" relief. 


All exhibited by Johan van Manen. 

5. Two Spanish ’ stars of Diamonds and two gold 
Medals : — ITarit Krishna Deb. 


0. Asbestos and other geological specimens: — Dr. E H. 
Pascoe : — 


(1) Asbestos Hornblende from Seraikela State, 

Singhbhum. Asbestos from Idar State. 

(2) Limoni te bauxite 
Bauxite pisolitic 
Bauxite pisolitic 

Alum prepared by 1). YValdie & Co, 

Aluminium block. 

(3) Cassiterite from Nnrunga, Hazaribagh District. 

* Tin Ingot 

(4) Chalcopvrite-Bakha mines. 

Copper Ingot, 

(5) Columbite — Abraki Pahar, Singar Zemindar v. 

• ‘ Cva District. 

Pitchblende ,, .. 

« Uranium ochre ., ,, 

t Triplite * ,, ,, 

Zircon ,, ,, f » 

(0) Phulpur meteorite — Allahabad District. 


) 


from Ranchi district. 


7. Section of nummulitic limestone from the Khasi 
Hills : — Hem Chandra Das-Gupta. 


§. Two illustrations from life of abnormality in the 
colouration of Bulbuls of the genus 'Molpastes : — Satya Charfm 
Law. c 


l . 


9. Exhibits of some new organic antiinoulal compounds. - 
N. Brahmachari, M. A., M. D., f Ph t>. 4 


(1) N H*— antimony] tartrate. ^ 

(2) Urea — antimpnvl tartrate. 

(3) “Stib — amine.” 

(4) Tri — amino — phenyl — stibinic acid. 

(5) Narcotein — antimony! tartrate. 
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10. A huge Palaeolith, a stone-knife, a stone-axe, some 
unfinished quartzite artifacts and a* skull, from Chota Nagpur 

tracts: — Pancbanan Mitra. • ♦ 

• 

The President • announced that the next meeting of the 
Medical Section would be held on Wednesday, 9th* February, 


The adjourned meeting of the Medical Section of the 
Asiatic Society of Bengal was held at the Society’s Rooms on 
Wednesday, the 9th February, 1921-, at 9-15 p.m. * 

Dr. UrENDRA Nath Brahmachari, Rat Bahadur, M.A., 

M. D., Ph.D. ; F.A.S.B., in the chair. 

The following member was present : — 

Dr. K. K. Chatterjee. 

Visitors: — Dr. S. Bhattacharji, Dr. R. Chakra varti, Dr. 

N. C. Chatterjee, Dr. P. Chatterjee, Dr. S. K. Chatterjee and 

others. 

• 

The minutes of the meeting held on 8th December 1920, 
were read and confirmed. 

The following papers were read : — • 

1. A modification Bassini method for the radical cure of 
hernia by plication and overlapping of externus obliquus abdo- 
minis. — By Dr. K. K. Chatterjee. 

2. Radical cure of hydrocele by plication and overlapping of 
the tunica vaginalis . — By Dr. K. K. Chatterjee. 

3. A new bracelet stethoscope m for estimating systolic and 
4*astolic blood pressures by the auscultatory method . — By Dr. 
U. N Brahmachari. 


• * MARCH, ipai. 

# The Monthly General Meeting of the Asiatic Society of. 
Bengal was held on Wednesday, the 2nd March, 1921, at 
9*15 p.m. 

The Hon’ble Justice Sir Asutosh Mukhopadhyaya, 
Kt.. C.S.I* D.L., D.Sc., F.R.S.E., F.A.S.B., President, in the 
chair. 

j 

The following members were present : — 

Raja Bahadur Bhupendra N. Sinha, Dr. B. L. Ghaudhuri, 
Dr. W. A. K.'Christie, Prof. H. C. Das-Gupta, Mr. T. P. Ghosh, 
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Mr. C. L. Jain, Dr. R. C! Majumdar, Mr. J, van Manen, Prof. 
N. C Chatfcerjee, Babu H. C. Ray-Chaudhuri. 

The minutes of the January Ordinary Monthly Genera] 
Meeting, the Annual Meeting and tfie February Ordinary 
Monthly General Meeting were read and confirmed. 

Forty-three presentations were announced. 

The Anthropological Secretary submitted a letter from 
Dr. N. Annandale forwarding copies of the report of the Inaugu- 
ral meeting of the International Institute of Paris held in Paris 
in September? 1920. 

The President announced that Dr. Baini Prashad had 
been appointed Biological Secretary during the absence of 
Dr. S. W. Kemp for about six weeks. 

The General Secretary read the names of the following 
gentlemen who had been appointed to serve on the various 
committee, during 1921. 

Finance Committee . 

President } 

Treasurer > Ex-officio. 

Secretary ) 

Mahamahopadhyaya Haraprasad Shastri. 

Library Committee. 

President 

Treasurer 

Secretary 

Ahthropological Secretary 
1 Biological Secretary ) Ex-officio. 

Physical Science Secretary 

Tb© two Philological Secretaries 

Medical Secretary 

Hon. Librarian 

Mahamahopadhyaya Haraprasad Shastri. 

Jt van Manen, Esq. 

W. C. Wordsworth, Esq. 

Philological Committee. 

President 

Treasurer > Ex-officio . 

Secretary ) 

Mahamahopadhyaya Haraprasad Shastri. 

Babu Nilmani Chakra varti. 

Aga Muhammad Kazim Shirazi. 

Dr. Abdulla APMa’mun Suhrawardy. 
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H. p. Carter, Esq., M.B. 

W. C. Wordsworth, Esq. 

Ramaprasad Chanda, Esq. 

* • 

• Hon. Numismatist. 

W. E. M. Campbell, Esq. 

tion. Joint Secretaries , Science Congress. 

Dr. J. L. Simonsen. 

Prof C. V. Raman. 

Building Comm i tU r 

President } 

Treasurer > Ex-officio. 

Secretary ) 

S. W. Kemp, Esq., B A., D.Sc. 

W. A K. Christie, Esq., B.Sc . Ph D. 

Mahamahopadhyaya H iraprasad Shastri, C.I.E. 

H. A. Crouch, Esq. 

Sir R N. Mukerjee, K V I.E. 

Publication Comm liter 

President } 

Treasurer > Ex-officio. 

Secretary ) 

Biological Secretary 
Physical Science Secretary 
Anthropological Secretary 
Hon. Librarian. 

The two Philological Secretaries. 

The President reported the death of Prof. E. B. T/lor, 
an Honorary Fellow of the Society. 

Mi. Ramaprasad Chanda read an obituary notice of Prof. 
Tvlor. 

*The following gentleman was balloted for and elected an 
honorary Fellow : — • # 

Dr. F. W. Thomas • 

The following gentlemen were balloted for and elected a» 
ordinary tmembers : — 

(1) Lieut. -Col. G. C. Sturrock , Royal Artillery, Director 
of Ordnance Factories, 14, Park Mansions, proposed by Dr 
W. k. K. Christie, seconded by Dr. S. W. Kemp ; (2) S. P 
Agharkar , Esq ., M.A., Ph.D , F.L.S. , Professor of Botany, 
Calcutta University, 35, Ballygunj Circular Road, proposed by 
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Mr. Hem Chandra Das, -Gupta, seconded by Dr. B. Prashad ; 
(3) Major H . W . Acton, /.If .5., Professor of Pathology, Schopl 
of Tropical Medicine, proposed by Dr. U. N. Brahmachari, 
seconded by Mr. A. H. Harley. 

The following papers were read 
. 1. I8mailitica . — By W. Ivanow. 

2. Some foreign affinities in Prehistoric India. — By Pan - 
CHAN AN MlTRA. 

3. Successors of Kumaragupta I. — By R. C. Majumdab. 

4. On the Antiquity of the term Gauda. — By N. G. Majum- 

DAR. 

No. 1 will be published in the Memoirs and No. 3 has been 
published in the Journal . 

The president announced that the next meeting of the 
Medical Section would be held on Wednesday, the 9th March, 
1921. 


The adjourned meeting of the Medical Section of the 
Asiatic Society of Bengal was held at the Society's Rooms on 

Wednesday, the 9th March, 1921, at 9 15 p.m. 

« 

Dr. Charles A. Bentley, M.R., D.P.H., in the chair. 

The following members were present : — 

Dr. U. Brahmaehari, and Dr. J. J. Campos. 

Visitors : — Dr. H. W. Acbon, Col. J. Megaw, Dr. L. E. 
Napier, and Dr. W. 0. Walker. 

The minutes of the meeting held on 9th February, I922 f 
were read and confirmed. 

The following papers were read : — 

1. The Parasite-ridden Population of the Tropics . —By 
Major H. W. Acton. 

t . * 

2. On Chronic Lead-poisoning in f the Printing Presses of 
Calcutta. — By Dr. J. J. Campos. 


APRIL, 1921. 

V 

The Monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 6th April, 19zl, at 
9-15 p.m. 
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Thjh: Hon’ble Justice Sib Asutosh Mukhopadhyaya, 
Kt., C.S.I., D.L., D.Sc., F.R.S.E., F.A.S.B., President, in the 
chair. 

The following members wore present : — * • 

Maulvi Abdul Wali? Prof. S. R. Bose, Babu Chhote Lall Jain, 
Dr W. A. K. Christie, Dr. B. L. Chaudhuri, Prof. H. C. Das 
Gupta, Mr. # H. K. Deb, Prof. S. C. Kar, Dr. R. C. Majumdar, 
Mr. Johan van Manen, Prof. Narendra Kumar Majumdar, 
Prof. Nirmal Chandra Chafcterjee, Mr. H. C. Roy-Chaudhuri, 
Prof. Satyendra Nath Basu. Babu Subodh Chandra Mukerjee. 

Visitors : — Kumar Gangananda Sinha, Mr. Md. Shahidullah 
and others. 

The minutes of the last meeting were read and confirmed. 

Thirty-one presentations were announced. 

The President announced that Mr. Ramaprasad Chanda 
had been appointed Joint Philological Secretary during the 
absence of Dr. D. R. Bhandarkar up to the middle of June, 

The President also announced that Dr. S. W. Kemp had 
•taken over the office of the Biological Secretary from Dr. Baini 
Prashad. 

The General Secretary reported the death of Babu Pratapa 
Chandra Ghosha, Shaikh Laiq Ahmad Ansari, and Dr. Suresh 
Prosad Sarvadhikari, ordinary members of the Society. 

The following papers were read - 

1. A vocabulary of current Bengali words not included in 
ordinary dictionaries and of words used in a new sense. — By 
F. E. Pargiter. 

• 2. Contributions to the History and Ethnology of North- 
Eastern India , III.— By H. E. Stapleton. 

3. The Genus Cerebella in India. — By L. S. •Subra- 
maniam. 

* The custom of circumcision among the Dravidians.—By 

■Muhammad Shahidullah. # 

5. Manava Sulba Sutram.—By Narendra Kumar Ma. 
jumdar. 

No. 1 will be published in the Memoirs and No. 2 in the 
Journal;* Nos. 3 and 4 have already been published in the 
journal. 

The President announced that the next meeting of the 
Medical Section would be held on Wednesday, the 13th April, 
1921. 



cclviii Proceedings oj*the Asiat. Soc . of Bengal [May, 1921 . 


•MAY, 1921. 

The Monthly General Meeting of the Asiatic Society of 
Bengal w # as held on Wednesday, the 4th May, 1921, at 

9-15 P.M. * • 

* 

The Efois’BLE Justice Sir Asutosh Mukhopadhyaya, 
Kt., C.S.I., D.L., D.Sc., F.R.S.E., F.A.S.B., President, in the 
chair. • 

The following members were present : — 

Maulavi Abdul Wali, Babu Chattu Lai Jain, Dr. W. A. K. 
Christie, Prof. H. C. Das-Gupta, Dr. A. Foucher, Dr. S. W. 
Kemp, Mr. J. van Manen, Prof. Panchanan Mitra, Dr. B. 
Prasbad, Prof. Ramaprasad Chanda, Lt.-Col. G. C. Sturrock 
and others. 

The minutes of the lasi meeting were read and confirmed. 

Twenty -eight presentations were announced. 

The General Secretary reported that the Rev. Anagarika 
Dharmapala had expressed a desire to withdraw from the 
Society. * • 

The following gentlemen were balloted for and elected as 
ordinary members : — 

(1) 'Lieut. -Col, F. A . F. Bernardo , C.1E ., M.D . - 

F.R.C.S , F.R.G.P., I.M.S., Officiating Principal, Medical Col, 
lege, Calcutta, proposed by Dr. U. N. Brahmacbari, seconded 
by Mr. A. H.. Harley ; (2) Madan Mohan Burman, Esq , Mer- 
chant and Landlord, 145, Harrison Road, Calcutta, proposed 
by Mahamahopadhyaya Haraprasad Shastri, seconded bv Prof. 
N. Chakra varti ; (3) P. J . Hartog , Esq., C.I.E.. Vice-Chancellor, 
Dacca University, Panina* Dacca, proposed by Mr. A. H. 
Harley, seconded by Mahamahopadhyaya Haraprasi d Shastri/ 

r 

The following papers were read : — 

1. Zoological Results of a tour in the Far East. Amphi- 
poda , with notes on an additional species of Isopoda . — By W. M. 
Tattejisall. (Communicated by the Biological Secretary.) « 

2. On the discovery of the Neolithic Indian Script . — By 
Hem Ch. Das-Gupta. 

3. A short note on the instances of* Syncarpy in 

indica L. and some other Tropical Plants . — By P. M. Debber- 
man. (Communicated by the Biological Secretary.) 

4. Notes on the Venous System of Varanus bengalensis. — 

By D. R. Bhattacharya. (Communicated by the Biological 
Secretary.) . . 
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These papers wifch the exception of No. 3 will be published 
by the Society. 

The President announced that there would be no meeting 
of the Medical Section ^during this month. 


JUNE, 19*1 

The Monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 1st June, 1921, at 9-16 p.m. 

The Hon'ble Justice Sir Asutosh Mukhopadhyaya, 
Kt., C.S.I., D.L., D.Sc., F.R S.E., F.A.S.B., President, in the 
chair* * 

The following membeis were present: — 

Prof. R. P. Chanda, Mr. Chhote Lall Jain, Dr. W. A. K. 
Christie, *Mr. K. N. Dikshit, Dr. S. W. Kemp, Prof. N. C. Chat- 
terjee, and others. 

The minutes of the last meeting were read and confirmed. 
* Twenty-one presentations were announced. 

The President announced that Dr. W. A. K. Christie had 
been appointed Honorary General Secretary during the absence 
of Mr. A. H. Harley. » 

The following gentlemen were balloted for and elected as 
ordinary members : — 

( 1 ) Maulavi 8 Barkat Ali, Chief Maulavi, Board of Exa- 
miners, No. 105, Lower Chitpore Road, Calcutta, proposed by 
Mr. A. H. Harley, seconded bv the Hon. Justice Sir Asu- 
tosh Mukhopadhyaya, Kt. ; (2) Prjof. Jyotis Chandra Ohatak, 
M.A ., Professor of Sanskrit, Bangabasi College, 5, Boloram 
*Bose Ghat Road, Bhawanipur, Calcutta, proposed by the 
' Hon. Justice Sir Asutosh Mtikhupadhyaya, Kt., seconded 
by Mr. A. H. Harley ; (3) Tlie Ho?i, Nawah Mohammad Muza - 
mullah Khan , Khan Bahadur , O.B.E., Taluqdar, Aligarh, pro- 
pose<>by the Hon. Justice Sir Asutosh Mukhopadhyaya, Kt., 
seconded by Dr. A. Suhraward}', M.L.C. # 

The following papers were read : — * 

1 . Contributions to the History and Ethnology of North- 
Eastern h^dia, III. — The Origin of the Catholic Christians of 
Eastern Bengal.— By H. E. Stapleton 

9 2. On the “ Renal Portal ” system (renal venous mesh- 
work) 3 and kidney excretion in Vertebrata. — By W. N. F. 
Woodland : communicated by the Biological Secretary. 

Both these -papers will be published in the Journal. 
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The President announced that there would be no meeting 
of the Medical Section this month. 


JULY, 1921 . 

The Monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 6 th July, 192fl, at 9-16 p.m. 

The Hon'ble Justice Sir Asutosh Mukhopadhyaya, 
Kt., C.S.I., D.L., D.Sc., F.R.S.E., F.A S.B., President, in the 
chair. 

The following members were present : — 

Maulavi Abdul Wali, Babu Bisveswar Bhattacharya, Dr. 
J. J. Campos, Prof. R. P. Chanda, Prof. H. C. Das-Gupta, 
Mr. K. N. Dikshit, Mr. T. 0. D. Dunn, Dr. L. L. Fermor, 
Mr. N. G. Majumdar, Prof. N. C. Chatterjee, Babu Rama 
Prasad Mookerjee, Babu Sasadhar Ray, Mr. J van Manen and 
others. 

Visitors : — Mr. L. Bragamen, Mr. P. de Branganza Cunha, 
and others. 

Twenty-three presentations were announced. 

The General Secretary reported that Mr. G. R. Kaye had 
expressed a desire to withdraw from the Society. 

The following gentleman was balloted for and elected as 
an ordinary -member : — 

Netai Charan Law Esq ., Merchant, 56, Sukea’s Street,* 
Calcutta, proposed by Mr. Bimala Charan Law, seconded by 
M*. Satya Charan Law. 

* 

The following papers were read : — 

h Primogeniture in Ancient India. — By N. C. Chatter- 

JEE. 

2. On some matter concerning the Andhau Inscriptions . — 

By N. G. Majumdar. . e 

3. Two Kharoshthi Inscriptions. — By N. G. Majumdar. 

Nos. 1 and 3 will be published in the Journal. 

The President announced that there would be too meeting 
of the Medical Section this month. 
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AUGUST, 1931. 

• 

• The Monthly General Meeting of the Asiatic Society of 

Bengal was held on Wednesday, the 3rd August’, 1921, at 

9-16 p.m. . • * • 

• 

The Hon’ble Justice Sir Asutosh Mukhopadhyaya, 
Kt., C.S.I., D.L., D.Sc., F.R.S.E., F.A.S.B , President, in the 
chair. • 

The following members were present : — 

Prof. S. N. Bal, Prof. S. R. Bose, Dr. U. N. Brahmachari, 
Dr. W. A. K. Christie, Prof. N. C. Chatterjee, Mr. K. N. 
Dikshit, Mr. 0. S Fox, Mr. A. H. Harley, Dr. S. W. Kemp, 
Mr. N. G Majumdar, Prof. H. W. B. Moreno, Dr. B. Prashad, 
Babt* Ramaprasad Chanda, Mr. M. J. Seth. 

Visitors : — Mr. N. R. Chatterjee, Mr. S. C. Chaudhury, 
Mr. B. Sf. Hajra, and others. 

The minutes of the last meeting were read and confirmed. 

Eighteen presentations were announced. 

The General Secretary reported that Mr. W. W. Hornell 
had expressed a desire to withdraw from the Society. 

The President announced that Kumar Sarat Kumar Roy 
had been appointed member of the Council in place of Dr. R. C. 
Majumdar, resigned and that the names of Dr. L. L. Fermor 
and Prof. R. C. Mahalanobis had been added to the Finance 
Committee for the current year. 

The President also announced that Mr. A. H. Harley had 
resumed charge from Dr. W. A. K. Christie of the duties of the 
General Secretary. • # 

The following papers were read : — 

1. A note on the newly discovered (Bogra) Stone- tnscrip- 
iion. — By Haridas Mitra. 

4L Notes on Kharosthi Inscriptions. — By N. G. Majumdar. 

3. The Oldest Christian Tomb in Northern India and the 
United Provinces.— By Mesrovb J. Seth. 

4. On some new prganic Antimonial Compounds . — By 
U. N. Brahmachari, and S. C. Chaudhury. 

# 5. Observations on the Bat-Flowers of the Mohwa (Bassia 
latifolia). — By Maude L. Cleghori*. 

All these papers except No.- 4 will be published in the 
Journal. 
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The President announced that there would be no meeting 
of the Medical Section thi& month. 


SEPTEMBER, 1921. 

The Monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 7th September, 1921, at 
9-15 p.m. 

The Hon’ble Justice Sir Asutosh Mookerjee, Kt., 
C.S.I., D.L., D.Sc., F.R.S.E., F.A.S.B., President, in the 
chair. 

% 

The following members were present : — 

Prof. S. N. Bal, Dr. W. A. K. Christie, Mr. K. N, Dikshit, 
Babu Harit Krishna Deb, Mr. A. H. Harley, Mr. H. Cecil Jones, 
Dr. S. W. Kemp, Mr. N. G. Majumdar, Mr. N. C. Chatterji. 

Visitors : — Mr. Sudhindra Chandra* Sinha-Sarma, and 
others. . 


The minutes of the last meeting were read and confirmed. 


Seventeen presentations were announced. 

c 

The General Secretary reported that the Hon’ble Rev. 
W. K. Firminger and Mr. W. E. Andrews had expressed a 
desire to withdraw from the Society. 


The President announced that the names of the following 
five members being largely in arrears with their subscriptions 
had been declared defaulters and that their names would be 


posted in accordance with Rule 28 : — . 

Abdul Kalam Mohvudin Ahmed Azad . . 150 * 

• Babu Rama Nath Khanna . . . . 66 

Kazunobu Konokagi . . . . 00 

Pandit Harnaravan Shastri . . 60 

Babu Daya Ram Sabni . . . . 7^ 

t • 


The President also announced that Dr. D. R. Bhandarkar 
had resumed charge from Mr. Ramaprasad Chanda of the 
duties of the tloint Philological Secretary. 




The following gentlemen were balloted for and* 1 elected as 
ordinary members : — 

(1) Hemchandra Raift Esq. f Lecturer in Ancient Indian 
History, Calcutta, University, 5/1, Fakirchand Mitter’s fitreet, 
proposed by Mr. P. D. R. Bhandarkar, seconded by Mr. Hem- 
chandra Roy*Chaudhuri ; (2) Praphulla Krishna Deb , Esq : 
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Zemindar and Landholder, 106/1, Grey Street, Calcutta, pro- 
posed by Mr. Khagendra Bhusan Roy, seconded by Harit 
Krishna Deb. 

The following papefs^ were read 

1. Sarala and Devadaru. — By Jyotischandra Ghatak. 
Communicated by N. G. Majumdar. 

2. “ Manh' Copperplate of Govindachandra, dated V.E. 
1183. — By N- G. Majumdar. 

$ 

3. The Rig-Veda — A note on the arrangement of the Book . — 
By G. R. Kaye. 

4. Three Tibetan Repartee — Songs. — By J. van Manen. 
All these papers except No. 1 will be published in the 

Journal . 

The President announced that there would be no meeting 
of the Medical Section this month. 


DECEMBER, 1921. 

The monthly General Meeting of .the Asiatic Society of 
Bengal was held on Wednesday, the 7th December, 1921, at 
9-15 p.m. 

The Hon’ble Justice Sir Asutosh Mukhopadhyaya, 
Kt., C.S.I., D.L., D.So., F.R.S.E., F.A.S.B., President, in the 
chair. 

The following members were present : — 

Khan Sahib M. Abdul Wali,*Dr. S. P. Agharkar, *Prof . 
g.*N. Bal, Dr. D. R. Bhandarkar, Prof. R. P. Chanda, Prof. N.C. 
* Chatter jee, Mr. Bruce Hannah, Mr. Harit Krishna Deb, 

Prof. H. C. Das-Gupta, Mr. Hem Ch. Roy, Prof. J. C. Ghatak, 
Mr. J. van Manen, Kumar Prafulla Krishna Deb, Kumar 

S. J£. Roy. 

• Visitors : — Mr. P. C.^Bagchi and others. ^ 

The minutes of the last meeting were read and confirmed. 
Sixty presentations were announced. 

The President reported the death of Mr.. J. N. Das-Gupta, 
B,A., a Life member, and Lt.-Col. C. T. Peters (retd.) an Ordi- 
nary member of the Society. # 

The General Secretary reporjpd that the Hon’ble Justice 

T. W. Richardson and Lt.-Col. E. H. Brown, had expressed a 
desire to withdraw from the Society. * 
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t 

The General Secretary laid on the table certain leave 
rules recommended by Council to the Society’s Staff. 

The Eresident announced that the names of the following 
five members being largely in arrears ^ith ‘their subscriptions 
had been posted as defaulters since the last meeting and that 
their names have now been removed from the member-list. 


« Rs. 

Mr. Abdul Kalam Mohyudin Ahmed Azad . . 150 
Babu Rama Nath Kh'anna . . 66 

Mr. Kazunobu Kanokagi . . 60 

Pt. Harnarayan Shastri 60 

Babu Daya Ram Sahni . . . . . . 72 


The President also announced that the following member 
being largely in arrears with his subscriptions has been 
declared a defaulter and that his name has been posted in 
accordance with Rule 38. 

Babu Kashi Nath Das . . . . Rs. 59. 

The following gentlemen were elected ordinary members 
during the recess in accordance with Rule 7 : — 

S. L. Hora, Esq., M.Sc. 

W. R. C.TBrierley, Esq. 
t R. C. Prendergast, Esq. 

Shah Emdadul Haq, Esq., M.L.C. 

The following gentlemen were balloted for and elected as 
ordinary me.mbers : — 

(1) R. A. Tilang Esq ., Professor of History, Benares 
Hindu University, Benares City, proposed by Dr. D. R. Bhan- 
daiikar, seconded by Mr. Ramaprasad Chanda ; (2) Kumar 
Anand Kumar/ M. A , Bar-at-law. Reader in Zoology in ttfe- 
Punjab University, Fairfields, Ferozpore Road, Lahore, pro- 
posed *by Dr. Baini Prashad, seconded by Dr. S. W. Kemp ; 
(3) B . A . Barua , Esq., Lecturer, Calcutta University, 4, Heram- 
bi Ch. Das’s Lane, Off Mechuabazar Street, Calcutta, proposed 
by Dr. D. R. Bhandarkar, seconded by Mr. Ram&pfasa^ 
Chancfo. 

4k 

The following papers were read : — 

1. Determination of the Molecular formula of the binary 
compounds of inorganic substances. — By Durgapada AVTisra. 

2. The Dhupi Copperplate Inscription of Ramasimha, 
SakabdS , 1720 (A.D. 1798)?—% K. M. Gupta. 

3. The Sue Vihar Copperplate of the Reign of Kaniska. — 

By N. G. Majumdar. 3 4 . • 



Bee., 1921.] Proceedings of the Asiat.Soc. of Bengal . cclxv 

4. Tie Prakrit Dhata-Adesas. — By Sir Gko. A. GRIERSON. 

5. Concerning a Bon Image. — By Johan van Manen. 

6. An improved method of Wheat-sewing for Central India . 
— By K. R. Joshi* \ 

7. Madra. — By H. 0. Ray. 

Nqs 2, £ and 7 will be published in the Journal and No. 4 
in the Memoirs . 

The President announced that Aere would be no meeting 
ol the Medical Section this month- 







